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Online learning
The move to online learning has a huge groundswell of approval and support across all
sectors of education and it is likely that this level of interest which has been growing steadily
will continue to grow even further in the immediate future. There are a number of clear
reasons that can be seen to sit behind the popularity of this form of technology-based
education. Some of the more common factors and influences driving the uptake of online
delivery include:
• Flexibility: In many institutions, administrators are seeing advantage in the flexibility
that online learning settings create for course delivery. The technologies provide a
capacity to tailor courses to the needs of learners and to provide support for program
delivery to new markets;
• Economy: Many people are of the firm opinion that online delivery provides
opportunities for cost savings over conventional delivery forms due to its ability to be
scaled for mass delivery; and
• Enhanced learning: Some people see online delivery as a means to provide enhanced
learning opportunities for students and as a means to help students become self-sufficient
and capable self-learners.
While it is true that in some cases online learning will support the delivery of more flexible
programs and that in some cases, the technology can provide for economies of scale, this
book is aimed to help those people who believe that online learning provides a means to
enhance learning quality. The purpose of the book is to provide practical ideas and guidance
in the development of effective online learning settings.
The use of online technologies in education can take many forms and assume many different
roles in educational settings. Harmon and jones (1999) describe five levels of Web use in
schools, colleges, and corporate training: (a) informational, (b) supplemental, (c) essential, (d)
communal, and (e) immersive. Each level represents the relative amount of online-related
course content and the level of reliance on the course Web site to deliver instruction. In other
settings, use of the Web and online materials usually extends from instances where online
learning supplements the teaching setting, through instances where it is used in ways which
are essential to learning (mandated parts of the environment) to more contemporary forms
where the totality of the learning is though online access. In this book we are mainly
concerned with the latter, the use of online learning as the principal form of course delivery.
Naturally much of what we discuss has implications for any form of online and Websupported setting.
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1.1 Materials for online learning
There are a number of ways to discuss the forms and roles which online learning materials
can take. A useful strategy is to use a scheme which enables a comparison of materials based
on the nature and form of learner and engagement and control supported. Table 1.1 below
provides a possible means for classifying and comparing online learning materials by
suggesting four main categories and applications.
Table 1.1: Instructional forms of online learning materials
Form

Description of Materials

Information Access

convey information alone to the learner, for example, a course syllabus, a
calendar, assignment descriptions, lecture notes, workshop descriptions
etc.

Interactive Learning

involve instructional elements that engage the learner, encourage
reflection and decision making and provide feedback in response to
learner actions

Networked Learning

provide a means for the organisation, communication and exchange of
ideas and information among learners and teachers and other parties in
the learning process

Materials Development

when the online setting is used as a means for learners to create and
publish materials. For example' learners publishing Web pages, stories
etc.

a. Information Access

A large number of online learning applications represent activities where learners use the
technology to gain access to information and relevant resources. Many teachers provide
learners with their various learning resources in the form of Web pages and sets of Web
links. In the past, the use of the online setting as an information dissemination device
represented the initial stage for many teachers as they looked to use technology in their
teaching. The Web is replete with very useful information sources and there are many
advantages and opportunities to be gained from this application of the technology. For
example:
• the use of the Web provides learners with a broad array of resources way beyond those a
teacher might be able to prepare;
• the various resources give learners the opportunity to view the subject from a variety of
different perspectives. For example from different cultural perspectives, from different
political perspectives;
• online information sources can include a variety of media forms including graphics,
animations, sound and video. All these forms offer different opportunities as information
sources;
• when confronted with large amounts of information, learners need to develop skills in
being selective and being able to judge which information best suits their needs; and
• learning to access and make meaningful use of information is an important element of
literacy which learners need to develop.
Most online learning materials which have been designed primarily to carry information are
usually electronic versions of existing paper-based courses. The opportunities and
advantages that stem from delivering such materials online appear to stem mainly from:
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• information accessibility, teachers can post information and it can be accessed by
students across many locations;
• reduced printing, teachers can reduce the level of printing required by providing
electronic rather than printed documents for students; and
• timely delivery of information, teachers can post materials before lecture and workshop
sessions for immediate access by students, for example, to use in preparatory exercises.
In most cases, the use of the Web and associated technologies for the delivery of course
information involves minimal changes to existing teaching or learning processes. The
advantages that are returned from this approach relate mainly to administrative efficiencies
and convenience and are most often used in support of quite traditional forms of teaching.
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Figure 1.1: Online learning and information access
The Web is a powerful technology with which learners can access information. It provides the means to deliver
information comprising many forms of media in timely and efficient ways (Edith Cowan University).

b. Interactive learning
Online learning materials can take many more engaging forms than those that are used for
information access. Apart from delivering text- based documents as information sources,
contemporary online settings enable the production of documents with a range of interactive
elements. When these interactive elements are coupled with an appropriate instructional
design, the materials can serve specific and useful teaching and learning purposes.
Interactive learning materials result from the use of the interactive features and capabilities
of the online technologies in ways that engage the learner. For example, in presenting course
content, one strategy is to provide a page for the learner to read. In an interactive learning
environment rather than providing a page for students to read, they might be provided with
a document containing a series of hyperlinks and a specified task to complete with them.
For example, to gather relevant information through a process of linking, reading,
comparing and information analysis. In such instances, students can generate their own
information and knowledge set, an activity many would argue as being more conducive to
learning than reading alone.
There are many applications and tools that are available for designers and developers who
wish to provide interactive learning experiences for the students. Technologies such as
Flash, Shockwave and java applets provide a range of options and applications for
interactive elements. These technologies provide the means to create online settings with
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which learners can engage and from which meaningful feedback and guidance can be
obtained on tasks undertaken and outcomes achieved.
There are many ways in which online settings can be used to engage learners. We use the
term, interactive learning, to describe applications where the technology itself provides the
feedback and responses in learning settings. Other forms of interactivity, for example,
communication between learners, are treated as a separate category in this chapter.

Figure 1.2: Interactive learning materials
Interactive learning materials are instructional materials designed to promote learners' skills and expertise. In this
example learners are able to suggest treatment for the patient whose condition is made known to them. The
setting provides information to guide the students' choice of treatment and medication. (MERLOT)

Interactive activities are characterised by forms of learner control and active engagement
where learners can take and make decisions and learn through the consequences of their
actions. The forms of interactive learning available in online settings are growing rapidly
and more recent courses tend to include more interactive learning elements than those
developed previously. Some forms of interactive learning elements include:
• activities which require students to search and review documents and links in a
structured and organised fashion to discover particular information;
• questions/ activities that are posed which cause students to reflect and to select from
among various outcomes, with feedback particular to the students' choices being
provided and able to influence subsequent directions and activities presented;
• through the use of forms, where students can select options to effect particular
processing outcomes, for example, database searching, selection processes, simulation
control;
• data entry to effect control of microprocessor controlled remote devices attached to
WWW servers; and
• through use of program modules which enable learner input to be processed and acted
on, for example, shockwave movies, virtual reality environments etc.
From a learning perspective, interactive elements support learning in online settings through
such means as:
• the provision of immediate feedback to responses given to tasks and problems;
• a capacity to respond to the user in ways which recognise the discrete needs of
individuals;
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• Tthe presentation of tutorial type activities which support knowledge acquisition
through such tasks as drill and practice; and
• simulations of real life events which learners can learn to manage and control in a safe
and structured setting.
c. Networked Learning

The third form of online application in the framework describes applications of the
technology to provide communication between teachers and students. Online settings
support many different forms of communication which can be used in a myriad of ways in
student-centred learning environments to support communicative, collaborative and
cooperative activities among students and their teachers.
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Figure 1.3: Networked learning
There are many opportunities within online settings to enable learners to communicate in a variety of ways with
others. Common forms of networked communication include email, bulletin boards and chat rooms (ANTA).

There is a strong rationale supporting this form of learning activity. Language plays an
important role in the learning process and forms of communication and talk are integral
components for learning. Vygotsky (1978) argues strongly that learning is best achieved in
social settings and that language and discourse can significantly influence the level and
forms of learning achieved.
Online applications and learning environments that are included and described by the
category of networked communication include:
• email where individuals communicate directly with others with private or public
messages sent between parties either in a one-to-one or one-to-many mode;
• bulletin boards where information is posted for public viewing and comment, where
threads can be used to support detailed discussion of particular topics;
• discussion forums used to support interactive learning such as debates and role play
simulations;
• chat sessions involving real-time text-based discussions between parties in both public
and private domains; and
• real-time on-line audioconferencing and videoconferencing where students can see and
hear the teacher and others. Such settings often include shared software displays and files
with which all class members can interact.
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The use of the Web for networked communication differs considerably from the previous
two categories. Perhaps the most significant difference is that it does not involve the
development and storage of specific content and information. Networked communication
describes online learning where the technology provides the support and infrastructure for
learning to occur. With networked communication, documents and content often emerge as
a consequence of the communicative and collaborative activities of participants. The Web
provides a forum for communication and discussion and a means for storing this discussion
for subsequent use. Learning and knowledge development occurs through the research and
reading that precedes the writing, from the negotiated meaning drawn from discussions
with others and the exposure to multiple perspectives which this form of activity supports.
This form of learning is not suited equally well to all discipline areas. However some, if not
all, of the communicative forms within online settings can play a useful role of one form or
another in most instructional settings.
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Figure 1.4: Online debating
In this communication activity online learners can articulate and present arguments on a controversial topic and
view the arguments of others with opposite views (Edith Cowan University}.

Being able to manage and coordinate communication in online settings is one of the main
skills that the online teacher must master. The teacher needs to provide the context for the
communication and be able to participate in a way that encourages and motivates learners.
At the same time it is very important to make sure that the forms of communication and
collaboration are able to support and enable learning. Having students discuss or chat
important topics and issues is often not sufficient for learning to occur. Learners need to be
encouraged to reflect and articulate their ideas and for discussion to enable ideas to be
developed beyond surface level discourse.
d. Materials Development & Publication

Yet another discrete form of online activity capable of supporting learning outcomes is use of
the technology as a tool for developing and presenting products and artefacts. Many
educators believe that the best learning is achieved in the process of building or developing
some meaningful artefact. The production of an artefact necessitates some form of
meaningful engagement and the application of ideas, which are two important factors in the
learning process. Online technologies support and facilitate this form of activity in a number
of ways.
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There are many examples of products and artefacts that students have developed which are
now published online and available for others to use. These products include such items as
historical stories, diaries, case studies, reports, documentaries, stories and the like. Teachers
in many disciplines in traditional classroom settings frequently use product developments as
the motivation and context for students to explore, inquire and report. The availability of a
public forum for publication and the availability of tools to assist in the development process
makes the online setting an ideal support for this form of learning.
When the online setting is used as a display tool as well as an information source, a
communication channel and an interactive learning medium, it provides many powerful
opportunities for learning in the hands of a creative teacher. The learning is derived from
the planning and access of the relevant information, its organisation into a publishable form
and the collaboration that can be involved. Through the delivery capabilities of the WWW,
other learners can participate in the development process at a distance. There is a large
amount of research and writing that supports and demonstrates the learning potential of this
form of activity (eg. Laurillard, 1993; Wild, 1997).

Figure 1.5: Publishing tool
Powerpoint is one of a number of presentation and display tools that learners can use to create documents and
resources for publication online.
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1.2 Frameworks for online learning settings
Several writers haye used alternative frameworks to describe applications of the WWW in
education and learning. In providing a framework for describing an on-line WWW-based
learning environment Collis (1997) suggests that most forms of learning environment are
comprised of a variety of components or events (Table 1.2).
Table 1.2: Components of Teaching and Learning Settings
Components

Description

general

enrolling, reading the syllabus, reading course material

lectures

attending lectures and presentations

group discussions

participating in group discussions and seminar-style sessions

learning events

field trips, practical activities, guest lectures

communication

private communication between instructors and classmates

self-study

supervised practica, unsupervised reading and small assignments

individual projects

major course assignments

group projects

course assignment completed collaboratively

testing

assessment activities.

When teaching and learning is considered as a series of components in this fashion, it is
possible to see a place for the various instructional forms of WWW materials described in the
previous pages. The use of the WWW in all these settings is usually chosen to enable
learning environments to be conducted in an open and flexible way and at a distance. Much
of the discussion which follows is grounded in educational settings where learners are
remote to the teacher and institution.
a. General

The WWW can be used in a number of ways to support the general procedural and
administrative activities assoCiated with enrolment and participation in a course. In many
instances the WWW is very useful as an information system providing students with on-line
access to course details, course enrolments, and syllabus presentation. Such uses of the
WWW provide many administrative and instructional advantages associated with timely
communication and information access and currency.

Figure 1.6: The WWW as an administrative aid
Access through the WWW to on-line course details provides many opportunities for learners {ECU).
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b. lectures
In a WWW-based learning environment, lectures and presentations are replicated by WWW
pages and on-line document delivery systems. The content of the lecture and presentation is
presented in the form of a document to be read and this is served by the WWW on demand.
The multimedia capacity of the technology enables the document to include a raft of media
elements and supporting resources, features which many argue make this form of
presentation even better than the lecture itself. Emerging technologies such as streaming
audio and video mean that the WWW can also deliver both voice and video in real time
formats providing yet another means for the delivery of such learning events as lectures and
presentations.
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Figure 1. 7: Lectures through online settings
WWW-based instruction can use a variety of media in place of the formal lecture. Typically lecture material is
presented in the form of multimedia documents (ANTA).

c. Group Discussion
Group discussion is supported in WWW learning environments using the communication
capabilities of the medium. These include such activities as chat forums, discussion rooms,
and email messages. Newer technologies such as Internet phone and videoconferencing
have the prospect to even further enhance the capability of the medium to support the
various forms of communication needed for effective discussion environments.
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Figure 1.8: Online group discussions
Many online courses include tools to enable students and teachers to chat in an open forum with other students on
topics of interest to the course.
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d. Learning Events

There are many different forms of learning events which form part of on-campus courses.
These often include quite practical activities such as field trips and laboratory activities.
While some will argue that it is possible to replicate these through computer-based activities
which can be delivered through online settings, most educators would suggest and argue the
need to retain much of the practicality and hands-on activity in each. In such events, online
learning cannot really replicate the on-campus activity but when used carefully, it provides
many opportunities to support similar activities in the distance setting.
There are, however, a range of extra learning events available to learners with access to
online settings. These range from interactive experiments controlled from remote sites to
participation in such activities as Space Shuttle missions and exploration projects.

Figure 1.9: Learning events
Access to the WWW as a learning resource provides many opportunities for alternative learning activities across
any field or discipline. This example shows the home page of the Space Telescope Science Institute which offers a
range of educational activities (STSI).

e. Communication

Classroom teaching revolves heavily around free and open communication between teachers
and students and also among students. WWW-based learning environments provide many
opportunities for communication among class members and extend this communication
capacity to others beyond the classroom. For example, students in similar courses elsewhere,
teachers of similar courses elsewhere and experts and practitioners in the field or discipline
being studied.
f. Self Study

A large part of teaching and learning is the self study undertaken by students as they read
and explore and seek to further their knowledge and understanding through independent
means. This form of activity is usually strongly learner-centred and its success is dependent
on the motivation and self-regulation shown by the student. Online settings can act as a
strong support to the independent learner providing both access to relevant information and
tools to process this information.
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g. Individual Projects
Most courses in higher education involve students in some form of individual project or
assignment which usually contributes to the assessment of learning outcomes. In much the
same way as online learning can support independent learning and self-study, it also
provides many supports for independent project work.

Figure 1.10: Individual projects
The WWW provides many resources and tools to the independent learner and creates many opportunities for
individual project work (STSI).

h. Group Projects

Collaborative learning activities are becoming increasingly popular in higher education as
teachers explore new and innovative ways to engage learners in active and meaningful
learning environments. The WWW provides many supports for collaborative and group
projects through its ability to transfer, store and retrieve documents and files and to facilitate
communication between learners. In classroom-based instruction, collaborative and group
efforts are constrained to members of the class while in WWW-based environments
collaborators can be outside others including other students, practitioners and experts.

Figure 1.11 : Group projects
This WWW resource provides a learning space where learners can post files for collaborative work. The
program allows users to download and upload files from a public bulletin board (Edith Cowan University).
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i. Testing

Assessment and testing forms an integral part of most learning settings. In many instances,
the assessment processes occur throughout the learning process in the form of assignments
and projects. Often there are discrete exercises at the end of a course in the form of tests and
examinations. Teachers are often quite constrained in their views and selection of assessment
and evaluation activities for learners. Most teachers tend to use a limited set of assessment
tasks and often the tasks are designed only to measure learning outcomes. Many more
opportunities exist for teachers who use assessment tasks as integral components of the
learning process.
In online settings, there are many opportunities for alternative forms of assessment to be
employed. The technologies provide teachers with access to very flexible and powerful tools
and there are many creative examples of assessment strategies that teachers can use when
designing their own assessment processes.
Online settings provide teachers with access to quizzes and tutorials that students can use
for self-assessment. The interactive capabilities provide scope for assessment procedures
that can assess learning outcomes across a broad range of domains including both cognitive
and affective. And the communication technologies provide opportunities for assessment of
groupwork and collaborative activities. In online settings we are now seeing teachers
looking ton use authentic assessment tasks which reflect use of the knowledge in real life
settings. These processes provide ways to assess the quality of the learning processes as well
as the outcomes achieved.
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Figure 1.12: Online assessment

A variety of interactive elements can be used in online settings provide questions, mark responses and give
feedback to users (ANTA).
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1.3 Instructional forms and learning
One of the important questions facing the teacher who is planning to use the WWW as a
teaching tool is which of the forms might best be used? The answer to this question can rest
in the nature of the learning objectives sought from the course. Jonassen, Mayes & McAleese
(1993) provide a useful guide for selecting the form ofWWW learning materials most suited
to the nature of intended learning outcomes by suggesting instructional strategies against a
continuum describing knowledge acquisition aims.
a. Initial Knowledge

When the materials are required to develop students' initial knowledge, for example, facts,
procedures and rules of discourse, materials which provide ready access to this information
are appropriate. For this type of learning, it is appropriate to create materials with a
structure that presents information in a planned and considered fashion. In using these
materials, learners can be made to follow the instructional sequence set by the teacher to
ensure that all content is accessed and read.
b.· Advanced Knowledge

For higher levels of knowledge, for example, developing an understanding of concepts and
principles, a less structured and more-student centred approach is better. In such instances,
students are guided by such factors as their prior knowledge and readiness to assimilate new
material. When building on an existing knowledge base, learners benefit from the freedom
to browse and explore, to inquire and seek responses to their own questions while at the
same time being guided by the materials. Appropriate instructional forms involve higher
levels of student control with appropriate coaching and scaffolding provided by the
instructor.

c. Expertise
The development of expertise follows advanced knowledge acquisition and represents
learning where students develop strong personal perspectives through activities with a
strong personal orientation. Activities that aid this level of learning are those which
encourage reflection and articulation and involve the development and resolution of
cognitive conflicts.
initial knowledge,
eg. facts, rules,
procedures
teacher-centred
instruction, direct
exposition

advanced knowledge
eg. understanding,
concept develoment
guided learning,
coaching and
scaffolding

expertise
eg, analysis and synthesi!
alternative perspectives
student-centred,
independent
experiences

Figure 1.13: Knowledge acquisition and instructional approaches
A continuum describing knowledge acquisition and facilitative instructional strategies

In planning and designing materials for the WWW, it is not uncommon for teachers to find a
place for learning materials of all four forms described earlier . Courses across all education
sectors often span learning outcomes from those that seek knowledge acquisition to those
that seek to develop expertise. In such instances, it may be appropriate to develop a course
with WWW materials involving a combination of all forms of materials: information;
interactivity; networked communication; and materials development
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A useful strategy for deciding on the appropriate instructional forms for WWW-based
learning materials is to consider the scope and extent of the learning sought and to map
these outcomes into a framework which includes all the instructional forms supported by the
WWW. By considering the objectives and the available instructional forms, teachers can
often gain a feel for an appropriate learning environment and can recognise and employ the
opportunities afforded by the WWW.

1.4 learning as knowledge construction
The emergence of new learning technologies appears to have coincided with a growing
awareness and recognition of alternative theories for learning, theories that suggest many
problems and inefficiencies with conventional forms of teaching. The theories of learning
that hold the greatest sway today are those based on constructivist principles (eg. Duffy &
Cunningham, 1996). These principles posit that learning is achieved by the active
construction of knowledge supported by various perspectives within meaningful contexts.
In constructivist theories, social interactions are seen. to play a critical role in the processes of
learning and cognition (eg. Vygotsky, 1978).
In the past, the conventional process of teaching has revolved around teachers planning and
leading students through a series of instructional sequences to achieve a desired learning
outcome. Typically these forms of teaching have revolved around the planned transmission
of a body of knowledge followed by some forms of interaction with the content as a means to
consolidate the knowledge acquisition. Contemporary learning theory is based on the
notion that learning is an active process of constructing knowledge rather than acquiring
knowledge and that instruction is the process by which this knowledge construction is
supported rather than a process of knowledge transmission (Duffy & Cunningham, 1996).
The strengths of constructivism lie in its emphasis on learning as a process of personal
understanding and the development of meaning in ways which are active and interpretative.
In this domain learning is viewed as the construction of meaning rather than as the
memorisation of facts (eg. Lebow, 1993; Jonassen & Reeves, 1996). Technology-based
approaches to learning provide many opportunities for constructivist learning through their
provision and support for resource-based, student centered settings and by enabling
learning to be related to context and to practice (eg. Berge, 1998; Barron, 1998).
In contemporary learning, we use the concept of a learning environment to describe the
setting in which learning takes place. A learning environment typically contains the learner
and a space where the learner acts with tools and devices to collect and interpret information
through a process of interaction with others (eg. Wilson, 1996). The concept of a learning
environment is that of a flexible learning space and quite different to the instructional
sequence which has previously characterised instructional design strategies.
The conventional art of instructional design has previously been very well defined and many
guidelines and models have been developed to guide instructional designers in the process
of developing instructional sequences (eg. Dick & Carey, 1990, Gagne, Briggs & Wager,
1991). Instructional design for learning settings that promote knowledge construction is a far
more complex process. There is a distinct shortage of models and explicit frameworks for
instructional designers. jonasssen (1994) argues that there cannot really be any firm models
guiding the design of constructivist settings since knowledge construction is so contextspecific. Lefoe (1998) argues that learning design theory today serves to provide principles
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and general concepts by which learning environments can be planned. The process is far less
rigid and has fewer guidelines than previously and is a very difficult process for many.
Learning environments that support knowledge construction

In the past many writers have in the past provided guidance for the design of constructivist
learning settings by articulating the underpinning characteristics. For example,
Cunningham, Duffy & Knuth (1993) argue that constructivist learning environments are
characterised by seven pedagogical goals. They suggest that constructivist learning settings
are those which concurrently:
• provide experience in the knowledge construction process;
• provide experience in and appreciation for, multiple perspectives;
• embed learning in realistic and relevant contexts;
• encourage ownership and voice in the learning process;
• embed learning in social experience;
• encourage the use of multiple modes of representation; and
• encourage self-awareness in the knowledge construction process.
Lebow (1993) presents five principles that he considers are needed to integrate the affective
and cognitive domains of learning in ways that support constructivist principles of learning.
He argues the need for learning environments to:
• maintain a buffer between the learner and the potentially damaging effects of
instructional practices;
• provide a context for learning that supports both autonomy and relatedness;
• embed the reasons for learning into the learning activity itself;
• support self-regulated learning by promoting skills and attitudes that enable the learner
to assume increasing responsibility for the developmental restructuring process; and
• strengthen the learner's tendency to engage in intentional learning processes, especially
by encouraging the strategic exploration of errors.
Savery & Duffy (1995) argue that there are four principles that necessarily underpin learning
in constructivist settings:
• learning is an active and engaged process;
• learning is a process of constructing knowledge;
• learners function at a metacognitive level; and
• learning involves social negotiation;
Grabinger (1996) provides a succinct list of the assumptions of learning that are aligned with
contemporary constructivist views:
• people transfer learning with difficulty needing both content and context learning;
• learners are active constructors of knowledge;
• learning is cognitive and in a constant state of growth and evolution;
• learners bring their own needs and experiences to learning situations;
• skills and knowledge are best acquired within realistic contexts; and
• assessment must take more realistic and holistic forms.
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The descriptions which authors provide of the elements required for constructivist learning
settings can help designers to understand the forms of learning activity which are required
but often fail to provide adequate guidance for the actual learning designs that can
encapsulate such principles in cohesive and supportive ways. Hannafin, Hall, Land Hill
(1994) suggest that appropriate forms of learning settings are what they call open-ended
learning environments. These are characterised by learner engagement in cognitively
complex tasks involving such activities as problem solving, critical thinking, collaboration
and self-regulation.
There are however a number of discrete learning designs that support constructivist learning
and whose forms can provide designers with guidance and structure in the design of actual
constructivist learning settings. In the literature many of these designs remain ill-structured
in their definitions and descriptions which can limit teachers in their choice and use of them.
Electronic Performance Support Systems

Developing learning settings that support knowledge construction is often a difficult
process. In conventional instructional design, the emphasis tends to focus on supporting
learners to acquire knowledge whereas constructivist settings tend to seek learning outcomes
associated with being able to use and apply the knowledge in meaningful ways.
Much of the instructional design of contemporary settings tends to focus on the development
of learning environments that support learners as they learn to apply and perform new skills
and operations. This form oflearning setting is very much an electronic performance
support system (EPSS). An EPSS is a system that helps users to accomplish tasks and
activities through the provision of a range of assistances in the form of instructions,
resources and supports. EPSS systems provide contexts for learning as well as supports that
enable learners to accomplish tasks and in doing so to master the necessary skills and
learning needed for successful performance.
Hannafin, Hill and McCarthy (2001} argue that EPSS typically are comprised of four main
elements:
• Resources, the core information that describes and informs the task to be performed;
• Performance Contexts, the settings and situations in which the task/ activity is to be
performed. Usually the context is a realistic form of the workplace or setting where the
learning will ultimately be applied;
• Tools, the means by which the resources can be accessed and manipulated and the results
communicated in some way, for example, searching tools, processing tools, writing tools,
display tools; and
• Scaffolding, assistants in the process that can guide the users as they perform the task.
Scaffolds can be conceptual and help users in understanding what they are doing;
metacognitive to help learners determine what they know and what they need to know;
procedural, to assist learners in the processes; and strategic, providing learners with
alternative ways to perform tasks.
The principles behind successful EPSS provide a sound framework for the design of learning
settings that support knowledge construction. Whereas EPSS systems are usually designed
to provide ongoing support, learning settings aim to provide support for learning and for the
learning to be maintained long after the learner has left the learning setting. To achieve this,
learning settings generally require considerably more thought and design in the
development of the various activities and tasks which the learners undertake as part of the
learning process.

-
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1.5 Instructional Design for Web-based learning
In a previous paper, we have described a framework for designing online learning settings
(Figure 1.14). The framework comprises three interconnecting elements which are claimed
as critical components for the design of learning settings. The framework provides a
structure to support the design process based around the development of each ..

a. learning Tasks
The learning tasks in technology-based environments play a fundamental role in
determining learning outcomes (Wild & Quinn, 1997). They determine how the learners will
engage with the course materials and the forms of knowledge construction that will take
place. Contemporary thinking suggests that the activities must be active and engaging (eg.
Wild & Quinn, 1997). They need to engender cooperative and collaborative activities among
the cohort and in doing so must provide opportunities for reflection and articulation. The
activities must provide the purpose and the context for learners to deal with the content and
information (Duffy & Cunningham, 1996).

learning
tasks

Figure 1.14: Framework describing critical elements of online learning settings

A synthesis of the pedagogical features for constructivist learning in on-line settings suggests
the need for instructional design approaches which promote learning outcomes through
learning processes and strategies employing various modes of communication ( eg. Jonassen
& Tessmer, 1996; Collis, 1998). Fundamental to the notion of knowledge construction is an
active role for the learner in which there is encouragement and reason to act independently
and in a self-directed fashion. Characteristic of these approaches to learning are settings and
activities which see learners assuming much of the responsibility for themselves in terms of
what is learned and how it is learned (eg. Duffy & Cunningham, 1996).
Designing constructivist learning settings is a principal aim in most online development
activities. Constructivist learning settings are typically based around problem-solving
activities of one form or another. Problem-solving settings are characterisd by task-based
approaches in which learners attempt to deal with open-ended activities. There are many
ways to create these forms of setting and descriptions of potential strategies and solutions
will follow in a later section. Such environments are typically collaborative.
Collaborative learning environments provide many opportunities for teaching and learning.
They provide the means to create engaging and dynamic instructional settings (eg. Del Marie
Rysavy & Sales, 1991; Slavin, 1996) and research frequently shows clear educational
advantages being derived from collaborative activities among students. When students
work in groups and small teams, the interactions frequently engage higher-order thinking
and lead to critical reflection by the students.
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There are many reasons why collaborative learning should provide assistance and support to
learners in a collaborative environment. Vygotsky (1978) suggests that collaboration helps
individuals to make progress through their zone of proximal development by the activities
in which they engage. While talk is an important medium for sharing knowledge and ideas
(eg. Clements and Nastasi, 1992), significant learning can be achieved through interactions
supported by electronic communication and discourse. Such communication enables and
encourages learners to confer, reflect and assist in developing meaningful learning (eg.
Oliver, Omari & Herrington, 1998).

b. learning Resources
Choosing and developing content for flexible technology-based learning is seen by many
teachers as the most important step in creating on-line learning environments. This is
reflected in the resulting materials which often have a content-focus (eg. Dehoney & Reeves,
1998). It is sometimes estimated that on-line teachers spend 90% of their planning and
development creating content and on-line learning resources. Contemporary thinking
suggests that the content can, and should, assume a far lesser role in the design process.
In constructivist learning environments learners need to be exposed to content that provides
them with perspectives from a multitude of sources (eg. Herrington & Oliver, 1995). The
materials need not all be on-line. The use of conventional materials along with electronic
sources can provide the diversity often required. Previous to this, designers created course
materials where the content was rigidly organised and presented to the learners in a strict
sequence. Today it is recognised that learners need to be able to access resources in a variety
of ways and the absolute strictness and rigidity should be lessened (eg. Lebow, 1993).
Duschatel (1997) argues that content also needs to be chosen in a fashion which provides
authentic examples and contexts. This argument is very much in line with situated learning
principles. The move to outcomes-based and competency-based education is a reflection of
this form of thinking. In such instances, the content is presented as a means to an end rather
than an end in itself and it is the learner who must make most of the choices about which
material to use and how to use it.
There are many ways in which these principles and ideas can be implemented in on-line
settings. Perhaps the best strategy to deal with this is to consider content as a resource for
learning rather than the focus of learning.

c. learning Supports
The third and final critical design element from the framework is that of learning supports.
Flexible and on-line learning environments need learning supports to be designed as integral
parts of the learning process. The support is necessary to guide learners and to provide a
feedback mechanism which is responsive and sensitive to their individual needs (eg.
McLoughlin & Oliver, 1998). In distance education contexts, learner support is a term that
often embraces more extensive mechanisms such as academic support, library support and
counselling. In this book, the term is used in a much narrower context and limited to aspects
of the on-line learning environment alone.
A number of writers have developed strong frameworks to describe the ideal forms of
support required for on-line learning environment and in each case, there is usually a strong
argument made for an active and involved teacher (eg. Laurillard, 1993). The role of the
teacher however, tends to be defined as that of a coach and facilitator in place of the more
didactic style often assumed. In contemporary settings, this form of learning support is
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called scaffolding in recognition of the way in which it helps to build knowledge and is then
removed as the knowledge construction occurs.
Scaffolding has long been considered as an activity in which teachers provide support and
assistance to learners. It has, however, far broader connotations, and can be provided by a
range of other elements in the learning process, for example, learning resources, interactive
technologies and/ or other learners. In open and flexible learning environments, there is
often a diminished role and opportunity for teachers in providing direct teaching and the
forms of assistance usually associated with scaffolding. In such instances, opportunities for
scaffolding are often to be found in the student-centred nature of the learning environment.
Scaffolding describes a situation where learners receive some degrees of assistance and help
in the learning process as they attempt to make meaning and construct their own
knowledge. The essence of scaffolding is that the assistance and help is gradually reduced as
the learning progresses to the point where the learner is finally able to act independently. In
on-line learning environments, learners often need help and assistance in the various
learning activities they undertake. In settings when~ technology provides open
communication lines between learners, many opportunities exist for learning to be
scaffolded through the purposeful design of activities involving peer cooperation and
collaboration.
Approaches to Instructional Design

The framework described above discusses the various roles of each of the three elements.
Often in the design process, designers emphasise one of the elements over others and in this
way create an environment with particular attributes. Figure 1.15 below suggests differences
in the nature of learning environments when one or more of the elements is emphasised in
the design process.
task-based
le
ing

learning
tasks

learning
resources
resource ased
learning

learning
supports
teache -centred
learning

Figure 1.15: Instructional design emphases

Resource-based learning: In the past, many forms of online learning setting have been
based on the delivery of online content. When the online environment is based on online
content delivery, the resulting products are resource-based environments. These
environments are characterised by an emphasis on online content and typically tend not to
make the most of the opportunities afforded by the online technologies. Many writers are
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critical of such on-line learning settings for the narrowness of the instructional approaches
they use.
Teacher-centred learning: More contemporary online learning settings make strong use of
the communications facilities of the Web. For example, many teachers support their online
courses with discussion forums and online communications. In this way they create roles for
themselves as supports for learning. When Web-based learning is used as a support for
classroom learning, the prominence of the teacher role leads to a teacher-centred approach.
In remote learning settings, use of the online facilities in supportive ways creates this form of
environment.
Task-based learning: The third type of learning suggested by the framework derives from
settings where the learning activities are the underpinning elements. Task-based approaches
stem from the use of learning activities as the contexts and anchors for student learning. In
such instances students work in various ways to complete tasks, inquiries and projects etc.
with access to resources and with forms of online support.

1.6 Designing online settings that support knowledge construction
Online learning settings that support knowledge construction, by their very nature, are of a
task-centred form. The descriptions above provide some clear guidelines as to the
characteristics of effective learning settings and it is necessary to be able to discover
strategies by which these characteristics can be developed through intentional and deliberate
design strategies.
On-line learning environments are complex domains with a raft of constituent elements. It is
possible to use the framework described earlier to consider the various elements within
online learning settings and to plan and design their use. Figure 1.16 shows the various
elements within online settings that comprise the various components of the framework. In
any design process, it is possible to include and omit various elements. However, in the
design of effective constructivist settings, it is important to include particular elements.

Figure 1.16: Constituent elements of online learning settings
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a. Learning Tasks

In constructivist settings, learning tasks underpin and form the focus of the learning design.
There are a number of forms of learning design that can be used to contextualise and
organise student learning. For example:
• problems;
• investigations;
• inquiries;
• projects; and
• role plays.

Hem are two sample postas for vouto e<amme. Cldmg on each one wl'l enlarge the rm3ge, and m~e
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Figure 1.17: A learning task
The learning task forms the context for student learning . Students work through the task to complete a successful
solution and acquire the intended skills and knowledge in the process (ANTA).

These learning designs tend to be characterised by open-ended and ill-structured learning
tasks. Within each learning design there are a number of smaller learning activities, the
discrete tasks undertaken by the learners. Many of these learning activities include supports
of one kind or another. For example, support provided through some computer-based
feedback based on learner interactions:
• tutorials;
• quizzes;
• simulations; and
• worksheets.
Other forms of learner activity with in-built support include those where the support comes
from others in the learning process, for example, other learners and teachers:
• teamwork;
• collaboration;
• tutorials;
• conferences; and
• learning buddies and mentors.
Such activities are less open-ended and include higher levels of structure.
Assessment tasks in the framework sit in the very centre of the diagram. When planned
appropriately, assessments can serve as all three elements. They are valuable learning
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activities, they are able to provide learning supports through the feedback processes
involved and in themselves they act as resources for learning providing meaningful contexts
and purposes for the activities.
b. Learning Resources

The resources in the content and information need to support the learners' inquiry and
problem-solving activities. The resources are a means to an end and not an end in
themselves. For this reason, the resources need to be plentiful, of many forms and
persuasions and presented in a fashion that supports student browsing and inquiry.
Examples of relevant resources might include:
• books,
• databases;
• papers,
• documents;
• articles;
• notes;
• manuals;
• references;
• web links; and
• case study examples.

Measure the sand and put it all into the wheelbarrow.

Add the cement and lima and powder colouring tf 1t's
required.

Make a hole m the mJdd!e of these dry mgrsdmnts and pour

in the water and liquid colounng if it's required,

Figure 1.18: Learning resources
The online resources provide learners with access to the information and the content needed to complete the
learning tasks. The resources need to be organised in ways which make them easy to locate and access (ANTA).

Many resources can also act as learning supports. For example, learning can be scaffolded
and supported through the provision of such:
• heuristics for tasks ;
• problem solving strategies; and
• templates.
These forms of resources are not so much content and information but carefully prepared
materials to support independent learners.
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c. Learning Supports

There are a number of forms of support for online learning. In the first instance, the
important supports include such items as:
• course schedules;
• instructions for students; and
• procedural descriptions, announcements and messages given by the teacher.
These materials are important supports but are in fact not part of the actual learning
activities and resources themselves. Some supports do form part of the learning activity as
described before, for example, collaborating teams, mentors etc., and some supports are
provided as learning resources, for example, learning scaffolds.
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Figure 1.19: Learning supports
The learning supports are provided to enable the online learner to complete the tasks that have been set. The
supports typically provide guidance and feedback and assistance from a variety of sources (ANTA).

The description of online learning settings in terms of these three elements bears close
similarity to the framework which describes an EPSS as described by Hannafin, Hill &
McCarthy (2001). In the framework that we use in this book, there are only three elements.
The missing element is the set of tools. In our framework, the tools are included in the
resource category. In online learning settings, students have access to a variety of tools
almost by default. The technology-based setting provides access to writing tools,
communication tools, computational tools and presentation tools. There is little reason to
specifically design these into learning settings because they are usually present as a
consequence of the delivery format. In some settings, however, learners can be supported by
tools designed specifically for the setting, for example concept mapping tools. When these
are needed, they become part of the resource set provided for the learners.
Conclusions

This chapter has presented a description of online learning and provided a framework that
can be used to guide the design on learning settings that support knowledge construction.
The framework consists of three principal elements, learning tasks, learning resources and
learning supports. The following chapters look at each of these elements in closer detail and
describe how each can be approached in the design process.

CHAPTER TWO

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

learning Tasks
Learning tasks are the pivotal elements in the design process for online learning settings that
are designed to support knowledge construction. Within the framework that we use to guide
the design process (Figure 2.1), the selection of learning tasks sits ahead of all other design
processes. The learning tasks are chosen based on the intended learning outcomes and the
resources and learning supports can then be selected.

Figure 2.1: Constituent elements of online learning settings

We know from the literature and the research that has been conducted into human cognition
that people learn primarily through experience and active engagement. In order for learning to
take place, learners need to have their minds focussed on activities that cause them to
mindfully consider what they are doing, to reflect on the activity with which they are engaged
and to purposefully plan and deal with consequences of these actions.
In many traditional forms of teaching many of these attributes of a learning setting seem to be
missing. Often in classroom settings, students are lectured by their teachers. Likewise in many
distance education courses, the students are presented with passages of writing which they are
expected to read in much the same way as they are expected to listen in the classroom. Both of
these activities tend to be very inefficient from a learning perspective. When learners sit and
listen and when they sit and read without purpose, much of the information is lost. Likewise
when they try to memorise what they are reading or what they are hearing, the information sits
as disjointed information in their minds.
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Content-based design

The approaches to teaching that are described above are commonly referred to as contentbased. In content-based approaches, the teaching and learning are based around content
delivery. The materials and their presentation are organised around the delivery of the content.
For example, in the form of lectures and pages of text comprised of material with which the
learner is to become efficient. The aims and goals of the teaching are usually expressed in such
terms as:
• the learner will understand the ...
• the learner will be introduced to the .. .
• the learner will become familiar with .. .
Success in these learning environments is often measured by the learner's ability to remember
what has been presented. A very common strategy to assess this form of learning is an exam or
test. This form of teaching and learning and assessment is characteristic of much of
conventional forms that most instructional designers of today experienced themselves when
they were learners.
Introduction
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Figure 2.2: A content-based design
Content-based designs are characterised by pages with embedded learning sequences, page numbering and
forward and backward linking of the pages (ANTA).

Task-based design

In contemporary settings, the pitfalls and inefficiencies of content-based approaches are now
widely recognised. The alternative approach which characterises contemporary teaching and
learning is based not on learning about content, but about how to use it. The content itself is
not the important part of the learning. Being able to use it meaningfully is the goal and aim of
the learning setting.
In these settings the learning objectives are usually expressed in the form:
• the learner will be able to demonstrate how to ...
• the learner will design and build the .. .
• the learner will successfully perform .. .
In order to learn how to do things and how to apply information meaningfully requires
alternatives to the content-based approaches of the past. We are now seeing more and more
learning based on task-based approaches where the learning setting is cast in a form where the
learner is required to act with the content in some deliberate way. Instead of simply listening
or reading, learners are required to do things. Often the activity will take the form of a
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development task, for example, creating a document or planning and testing a strategy.
Sometimes the activity will take the form of an inquiry, for example finding a solution to a
problem.
The principal characteristic that distinguishes content-based learning from task-based learning
is the level of engagement of the learner. In task-based learning, everything that learners do
requires some form of deliberate activity on their part. The learners read with purpose, they
write with purpose, they use the information for some purpose. In content-based learning, the
learner is often passive and receptive. The content and information is presented as the focus of
learning.

2.1 Task-based learning
This section provides an illustration of how the task-based design model described in this book
can be compared and contrasted to the conventional approaches that are used by many
designers of online learning settings.
Consider the design process for a component of a course in horticulture. Imagine a setting
where the objectives of the learning might be:

Students will be able to take and interpret a planting plan, to determine how many plants are
required, where they are to be planted and what tools are needed for the job.
The following section illustrates two alternative approaches to the design process. In
conventional approaches, teachers tend to take the content that is prescribed, for example the
lecture material, and to base the design of the online setting on presentation of this material in
an organised sequence. This approach below is described as a content-based approach. In
contrast in the task-based approach, the design is based on choosing a task(s) which can be
used to contextualise the setting and to encourage learners to engage with the course materials
in meaningful ways. The task-based approach encourages students to learn how to use and
apply the content rather than simply memorising facts and information.
The selection of assessment strategies is usually undertaken at this point in the design process
since the chosen method will need to be built into the learning activities. In the content-based
approach, assessment is a matter of determining students' knowledge acquisition and is
relatively easily achieved through the use of assessment tasks placed within the content. In the
activity-based approaches, assessment tends to be integrated into the learning and in most
instances the assessment is based on students' successful achievement of the set task.
Since assessment is one of the main factors that motivates the scope and extent of students'
activity in the learning setting, the choice of assessment strategies plays a large role in
determining how students will work in the setting. There is a need for the assessment to be
aligned closely with the intended learning outcomes and it is equally important for that
alignment to extend to the forms of tasks and activities learners are given.
a. learning tasks

The planning sequences described in Table 2.2 show how the same learning objectives can be
sought through the two different forms of instructional design. The content-based approach
presents the content in an organised fashion while the task-based approach attempts to provide
a meaningful context for learning
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Table 2.2 Instructional design approaches
content·based instructional design

activity-based instructional design

1. planning a sequence for instruction {content
presentation and delivery)

1. planning a learning task ( choosing a meaningful
context for learning)

•
•
•
•

The learner is a junior gardener at Healthy Plants. He
or she is given the job of organising a planting plan
from a given one. The Ieamer is set the task to take a
planting plan and to complete the Healthy Plants Work
Order form which shows the number of the various
plants needed and the tools required for the job.

•
•

Description of a planting plan
How to interpret a planting plan
Interpreting the symbols on a planting plan
How to use the plan to discover what plants are
needed
How to use the plan to discover where the plants
are to be placed
How to choose the correct tools for the job

2. deciding how learning will be assessed

2. deciding how learning will be assessed

Separate (self-assessment) activities for each section
are most commonly used here.

Students' learning can be judged by the quality and
accuracy of the completed Work Order Form.

b. learning resources

Once the overall structure has been decided, the second stage in both models differs
significantly. In the content-based approach the second stage involves the planning of the
various sections and the determination of the content to be displayed together with the
instructional elements that will be contained. In the task-based approach it is necessary to
determine how the learners will need to be supported to complete the activities they have been
set. Figure 2.2 shows how in a content-based approach, the instructional design involves the
planning of the teacher explanation which is coupled with some form of interaction designed to
assist the student in practising and consolidating the learning. The intention is that learner will
proceed through the content and, at certain points, complete the activities.
In contrast, the task-based approach involves selecting and planning activities/tasks that create
a meaningful context by which the learner is encouraged to read and make use of the resources.
The task-based setting creates a clear distinction between the teacher explanations and
instructions and the course content. The instructions are placed in some form of learning
schedule and the resources are information sources stand alone. By separating the instructional
elements from the informational elements, the design creates the possibility for reuse of the
learning resources. Since they are no longer tied to explicit aspects of the course, they can be
easily located and used again and again by the learners.
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Figure 2.2: Learning resources
In content-based designs, the learning activities are typically mixed within the learning resources. In contrast in task·
based settings, the task{s) and resources are organised and presented separately {ANTA).
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Table 2.3learning resource and learning supports
content·based resources and supports

task·based resources and supports

1. guiding the learning process (supports)

1. guiding the learning process (supports)

•

In order to provide some framework for the learners, a
suggested learning path(s) is usually designed
comprising activities for the learners to undertake using
the provided resources. eg.
• If you do not understand the learning plan, discover
what the various symbols mean by looking up the
Healthy Plants Symbol chart
• Test your understanding of the symbols on the
chart by using the symbols test tutorial in the
Healthy Plants Training Room
• If you don't know the plants that are marked, look
them up in the Healthy Plants catalogue book
• Check to ensure that all the plants have been
marked correctly on the plan
• Choose the tools. If you are uncertain as to which
tools to take, check the Healthy Plants Tools list
• Compare your Work Order to others that have
been completed for previous jobs
• Share your plan with a buddy using online
communication tool
• Submit your Work Order form to your tutor.

•

•

For each section, the content is written in ways
where a teacher's voice explains and highlights the
learning content and information;
The learning resources are designed as
combinations of information, content and teacher's
descriptions.
Some form of consolidation activity is usually
planned at the end of each section to enable the
student to practise what they have read. eg.

•

1. Description of a planting plan
o
Explanation of what a planting plan is and
how they are used. Some images and
diagrams explaining how to use them
o A small quiz for students to test their
knowledge with feedback to assist wrong
answers.

•

2. How to interpret a planting plan etc.

2. planning the resources

2. planning the resources

The resources are contained within the content
delivery. There is no separation of instruction and
resources. Learners follow the sequence planned by
the developers.

•
•
•
•
•

Healthy Plants Symbol chart
Symbols chart quiz
Healthy Plants Catalogue Book
New and old Planting Plans
New and old Work Order Forms

c. presentation
Activity-based learning settings provide many opportunities for innovative presentation of the
course. Many designers use activities based on workplace settings and store the various
elements in logical places in the virtual workplace. In content-based settings, the learning
content is quite rigidly planned and the opportunities for innovative presentation are
diminished. While many activity-based learning settings use virtual environments such as
offices and shopfronts as the setting for the learning this does not have to be the case.
Table 2.3 Presenting the learning setting
content-based interfaces

activity-based interfaces

The materials appear as a sequence of pages.
Students click next to move forward or previous to
move backwards

The interface needs a logical place to provide access to
the task the activities and a logical organisational
strategy for the various types of learning resources eg.
Garden Centre with office, sales area etc.

Most learning environments that use content-based approaches consist of sequences of Web
pages with previous and next buttons as the means for access. The information and content
tends to be concealed and tucked away and one of the problems with this type of setting is
finding material again. The learner has to remember the precise page it was on. In activitybased settings, all the material is typically able to be found again through the logical interface
that is provided.
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Figure 2.3: resource organisation
In task-based designs the separation of the learning activities, resources and supports provide many opportunities for
creative and innovative organisational strategies for the learning materials. Virtual workplace settings are popular
metaphors for these forms of materials (ANTA).

Courseware delivery systems

Most conventional courseware delivery systems such as WebCT and Blackboard have been
designed to deliver courses based around the content-based approach. Their basic design
architecture is based around learning that is organised and presented as content delivery. These
systems are commonly called Learning Management Systems (LMS). However, it is still
possible to use these settings for task-based courses through development approaches that
clearly map and distinguish the various elements, the learning tasks, the learning supports and
the learning resources.
Recent advancements in delivery systems for online learning have seen the development of
Learning Content Management Systems (LCMS). These systems are built around the storage
and access of learning objects and provide a means for designers to separate the instructional
and support elements in online settings from the resources. LCMS are based around the use of
digital repositories and facilitate the reuse of the resources between settings.
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2.2 Planning learning tasks
There are many forms that learning tasks can take when developing online learning settings.
The intention of the learning task is to provide the learner with some context and purpose for
the information that is presented as the course content. Typical forms of learning tasks include:
• Inquiry tasks, where the learner seeks to gather specific information or meaning from the
resources that are presented;
• Projects, where the learner is required to develop a product of some form using the available
resources. Projects can take the form of writing stories, developing some artefacts or
completing a design or a model. The form of product is influenced by the domain of the
study; and
• Investigations, where the learner is given, for example, a problem for which a solution is
required.
The optimal form of learning task is one which involve some form of problem solving.
Problem-solving is a very sound form of learning activity on which to base learning. Problems
by their very nature require learners to exercise some judgment. Learners need to develop a
strategy for solving the problems and in doing so are required to take responsibility for the
activities which follow. Problems can be open-ended or they can be quite focussed. The
problems can be quite simple or they can be quite complex. Problems can have a single
solution or they may have a multitude of correct responses. When learning tasks are presented
in the form of problems requiring a solution, learners are provided with many opportunities to
deal meaningfully with the course content and in doing so develop a capacity to use this
information in appropriate ways.
Planning and choosing problems as the basis of students' learning activities is a skill which all
designers of online learning need to develop. It is important to be able to choose tasks that
provide learners with the opportunity to demonstrate achievement of the learning outcomes
sought by the course. It is important to choose tasks that suit learners with a range of different
backgrounds, abilities and previous experience. Furtermore, it is important to choose tasks
that the learners will see as meaningful and for which there is scope for different learners to
attempt in ways that suit their individual preferences and abilities.
Problem solving is itself a learned and developed skill and one which many argue is critical to
success in all aspects of life. In creating problems for learners, it is also important to ensure that
in the process of completing the tasks that learners attend to a number of key steps. Jonassen
(1997) describes the important steps in problem solving (Table 2.4).
Table 2.4: Problem solving Steps (Jonassen (1997).
1. articulating the problem space and contextual constraints;
2. identifying and clarifying alternative opinions, positions, and perspectives of stakeholders;
3. generating possible problem solutions;
4. assessing the viability of alternative solutions by constructing arguments and articulating
personal beliefs;
5. monitoring the problem space and solution options;
6. implementing and monitoring the solution; and
7. adapting the solution.

It is evident that the choice of problem task is very important in providing learners with the
scope and potential for these forms of activity.
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Designing learning environments that support knowledge construction requires deliberate
forms of planning. We know from research and experience that the learning environment
needs to provide the learners with a raft of motivating and engaging tasks that cause the
learner to make choices and decisions in the learning process, to reflect on what is being
learned, to articulate and to share the new ideas and knowledge that is being acquired with
others. Choosing learning tasks for learning settings is a critical component of the design
process for online learning. While at first glance, it may appear that this approach may be quite
flexible and open, there are a number of strategies that have been shown as successful ways to
commence the process.

Authentic Tasks
There has been considerable criticism expressed in the past of the form of learning tasks that are
typical of educational settings. Too often they are seen as irrelevant, lacking in context and
purpose and chosen simply as a way to encourage students to practise the narrow forms of
skills and knowledge acquisition characteristic of classroom teaching. Contemporary
approaches to instructional design tend now to support the use of authentic tasks as the basis
for student learning. Authentic tasks are tasks that are similar to those that are faced in reallife. Typically when problems confront us outside classrooms, the problems tend to be complex
and ill-defined and for which there is rarely a right and wrong solution but typically shades of
solutions from which to choose.
Table2.5: Real·life versus in-school problem solving (Lebow & Wager, 1994)
Real-life

In-school

1.

Involves ill formulated problems and ill structured
conditions.

1. Involves 'textbook' examples and well structured
conditions.

2.

Problems are embedded in a specific and
meaningful context.

2.

Problems are largely abstract and decontextualised.

3.

Problems have depth, complexity and duration.

3.

Problems lack depth, complexity, and duration.

4.

Involves cooperative relations and shared
consequences.

4.

Involves competitive relations and individual
assessment.

5.

Problems are perceived as real and worth solving.

5.

Problems typically seem artificial with low relevance
for students.

The forms of tasks that usually confront learners in classrooms tend to be well-defined,
complete in the information they provide, characterised by having only one correct answer,
characterised by having only one method of obtaining the correct answer, disembedded from
ordinary experience, and of little or no intrinsic interest (Sternberg, Wagner and Okagaki,l993).
Key differences between the school-based approach and real life approach have also been
developed and summarised by Lebow and Wager (1994) (Table 2.5).
The use of authentic settings as the basis for engaging learners are plentiful.
• the tasks provide scope for learners with different backgrounds, abilities and prior
experience;
• can guide learners through real-life parallels towards successful solutions;
• encourage learners to consider alternative solutions;
• encourage learners to seek information from a multitude of sources; and
• encourage learners to collaborate and communicate as part of the solution process.
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Selecting and planning authentic tasks is a bit of a science and art form. It is sometimes difficult
to know when an activity set in a learning environment is really an authentic task and when it
is simply a classroom mimic. Our research has attempted to identify and characterise
authenticity in classroom settings. We have proposed that there are 10 critical characteristics
that constitute a truly authentic task and setting. These critical characteristics are summarised
and presented in Table 2.6 (Herrington, Oliver & Reeves, in press).
Table 2.6: Characteristics of authentic learning tasks and activities
Characteristics of authentic activity
•

have real-world relevance

•

are ill-defined, requiring students to define the tasks and sub-tasks needed to complete the activity

•

comprise complex tasks to be investigated by students over a sustained period of time

•

provide the opportunity for students to examine the task from different perspectives, using a variety of
resources, enabling students to detect relevant from irrelevant information

•

provide the opportunity to collaborate

•

provide the opportunity to reflect and involve students' beliefs and values

• · can be integrated and applied across different subject areas (lifelong, generic skills), lead beyond
domain-specific outcomes to include generic skills
•

are seamlessly integrated with assessment

•

create polished products valuable in ~heir own right rather than as preparation for something else

•

allow competing solutions and diversity of outcome

Examples of authentic tasks

The examples provided in Figure 2.4 demonstrate how authentic tasks have been used in a
number of online settings as the basis for students' learning activities. In each of the examples,
it is not difficult to imagine how the online setting would have appeared had the designers
chosen to use content-based design approaches. Each of the examples comes from a setting
where previous approaches had a strong content focus. In the examples that have been
provided, there are consistent elements to the tasks that are presented. These include:
• open-ended tasks that require learners in some way to consider the problem space and to
consider the nature of the solution required;
• the tasks are not simple, they are relatively complex as are such tasks in real-life settings;
• tasks which reflect real-life settings. the examples are drawn from realistic settings and
represent the forms of activity that experienced practitioners undertake in the workplace;
• the tasks do not have a fixed solution and different approaches and solutions are possible;
• the tasks provide the scope for collaborative and cooperative learning; and
• the solution of the tasks requires learners to access a variety of information sources and to
apply meaningfully, and perhaps to learn, many skills in the process.
One of the most useful outcomes from the use of a task-based design in any learning setting is
the fact that students' success in providing a solution or response to the task forms a natural
way to assess the learning outcomes. In such settings, the quality of the solution provides a
very strong indication of what students have learned in terms of their ability to apply the
knowledge in meaningful ways. Assessment which is based on students' performance in reallife tasks and contexts is commonly called authentic assessment.
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In the units of study in the Administration

Determine the needs of the enterprise

Toolbox (ANTA) learners are expected to
learn skills in managing an office setting. The
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procedure within the office. Links are
provided to a number of resources and
supports to guide learners through the task.

In the Youthwork Toolbox (ANTA), each of the
units is based around completion of a task. In
the unit on visual communication, learners are
required to create a poster. In order to create
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the poster they need to learn and to apply a
range of skills and competencies. The
resources for learning these skills form the
basis of the learning setting.

In the units of study in the Legal
Administration Toolbox (ANTA), students are
required to learn skills associated with
working in a legal office. In each unit,
students are given a task to complete. In this
unit learners write and edit legal letters as
they would in the workplace. The
environment provides the tools needed to do
this and access to the procedures by which
this is achieved.
In the Local Government Toolbox (ANTA),
each of the units is presented in the form of a
problem, typical of those that confront people
in local government. In this example, learners
have to explore issues surrounding a
contaminated landfill and to make a
recommendation and presentation. The
environment provides access to the resources
needed for the learner to create a reasonable
solution to the problem.

Figure 2.4: Authentic learning tasks
Examples of learning tasks that have been designed to support learner engagement and knowledge engagement in
the Flexible Toolbox Series.
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2.3 Authentic assessment
In contemporary learning circles today, there are many writers who argue that the fundamental
basis for all assessment of learning should be the context in which the material is being learned.
The argument is that assessment needs to reflect accurately the way in which the learned
material will be used and that authenticity should drive the whole process of both designing
learning experiences and determining learning outcomes.
For example, students undertaking a course that aims to develop their skills and expertise in
public relations, would probably learn best from a course that involved real and relevant cases
and examples. At the same time, the measure of learning outcomes would best be achieved
through processes that involved students demonstrating their learned skills in realistic settings.
Multiple choice questions on the knowledge gained would seem to be far less useful than
measures of their performance in simulated events requiring the display of these skills.
In programming teaching, however, students are required to learn to apply particular syntax to
create programming code and aspects of their skill and expertise can be assessed through more
conventional means as short-answer multiple-choice questions. At the same time, there are
probably some very sound forms of authentic activity that could also be used to assess
programming learning.
Authentic assessment refers to assessment tasks that resemble the forms of activity and
application of the learning in real life settings. Authentic assessment is a natural extension of
the use of authentic tasks in learning settings. This form of assessment aims to assess the many
forms of literacy and skills in contexts that closely resemble actual situations in which those
abilities are used. For example, authentic assessments require students to read real texts, to
perform tasks for authentic purposes about meaningful topics, and to create authentic products
based on these tasks. Both the learning material and the assessment tasks should look as natural
as possible. Authentic assessment values the thinking behind work, the process, as much as the
finished product (Wiggins, 1990}.
Performance assessment is a term that is commonly used in place of, or with, authentic
assessment. Performance assessment requires students to demonstrate their knowledge, skills,
and strategies by creating a response or a product. Rather than choosing from several multiplechoice options, students demonstrate their learning by such processes as information seeking,
conducting research and report writing, as components of authentic tasks. The formats for
performance assessments range from relatively short answers to long-term projects that require
students to present or demonstrate their work. These performances often require students to
engage in higher-order thinking and to demonstrate understanding and conceptual
development. Consequently, some performance assessments are longer and more complex than
more traditional assessments. Within a complete assessment system, however, there should be
a balance of longer performance assessments and shorter ones.
Assessment is authentic when we directly examine student performance on worthy intellectual
tasks. Traditional assessment, by contract, relies on indirect or proxy items, efficient, simplistic
substitutes from which we think valid inferences can be made about the student's performance
at those valued challenges. Further comparisons with traditional standardised tests will help to
clarify what authenticity means when considering assessment design and use:
• authentic assessments require students to be effective performers with acquired
knowledge. Traditional tests tend to reveal only whether the student can recognize, recall or
"plug in" what was learned out of context. This may be as problematic as inferring driving or
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teaching ability from written tests alone. The debate is not "either-or": there may well be
virtue in an array of local and state assessment instruments as befits the purpose of the
measurement.)
• authentic assessments present the student with the full array of tasks that mirror the
priorities and challenges found in the best instructional activities: conducting research;
writing, revising and discussing papers; providing an engaging oral analysis of a recent
political event; collaborating with others on a debate, etc. Conventional tests are usually
limited to paper-and-pencil, single answer questions.
o

authentic assessments attend to whether the student can craft polished, thorough and
justifiable answers, performances or products. Conventional tests typically only ask the
student to select or write correct responses irrespective of reasons. There is rarely an
adequate opportunity to plan, revise and substantiate responses on typical tests, even when
there are open-ended questions.

o

authentic assessment achieves validity and reliability by emphasizing and standardising
the appropriate criteria for scoring such products; traditional testing standardises objective
items and, hence, the right answer for each.

o

test validity should depend in part upon whether the test simulates real-world tests of
ability. Validity on most multiple-choice tests is determined merely by matching items to the
curriculum content or through sophisticated correlations with other test results.

o

authentic tasks involve ill-structured challenges and roles that help students rehearse for
the complex ambiguities of the game of adult and professional life. Traditional tests are more
like drills, assessing static and too-often arbitrarily discrete or simplistic elements of those
activities.

Assessment is one of the most powerful motivators for learning that exists. The way in which
assessment is carried out has the potential to impact in so many ways on both the quality and
the quantity of learning. In the past, teachers have been compelled to use quite a narrow range
of assessment tools. Today, with contemporary approaches to teaching and learning there are
many more strategies available for teachers to use.
Assessment in Online Settings

There are many different ways for teachers to plan assessment tasks. Those forms of
assessment that provide the most potential for measuring actual learning outcomes are those
that provide teachers with the potential to assess aspects of the process in which the learning
took place. Many teachers tend to base their assessment of learning on products that are
produced and to assume that the product itself is representative of the learning that has been
achieved. Typical forms of assessment that are used in contemporary Web-based settings
include approaches that involve such measures as:
o case-based activities;
o problem-solving;

o

portfolio-based submissions;
product submissions;
peer assessment; and

o

collaborative elements.

o
o

The are a number of conditions and constraints that often influence the forms that assessment
will take in on-line settings. Often institutions place demands on teachers to follow particular
guidelines and practices and these can limit the forms of assessment employed. At the same
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time many teachers use assessment as a strategy to encourage and motivate students' online
activities and such activities also provide opportunities and problems for the online teacher.
The following examples illustrate some of the issues that can confront assessment practices in
on-line settings.
a. Online postings

Teachers often use assessment as a means to motivate learner participation and involvement in
on-line activities. For example, some teachers make it mandatory for students to post to
bulletin boards and allocate a nominal number of marks to reflect participation. Sometimes the
marks do not reflect the quality of the posting but merely that the posting occurred.
This can be quite problematic for both the learners and the teacher. The learners end up
participating but can find the process very unrewarding. For the teachers, the activity becomes
an end in itself rather than a means to an end. Researchers have found that discussion boards
used in this way containing many postings (as would be expected) but the posting often do not
take the discussion to a deeper level (eg. McLoughlin & Luca, 2000). In other words, the
learners are often not reading and responding as the activity intended but merely making a
comment to meet the requirements of the course.
The use of online postings as elements of any assessment strategy needs to be undertaken in
ways that reflect meaning and relevance. The use of authentic tasks as the basis for assessment
activities can assist in providing meaningful contexts for online mandatory online discussions.
Often it is necessary to provide learners with some particular reason for contributing to online
discussions. It is best if that reason is one that learners see as important to their knowledge
acquisition and learning processes.
b. Identity

One of the big problems in any distributed learning setting is being able to guarantee that the
learner whose name appears on the product is in fact the person who completed it. There are a
number of ways to authenticate learners but in the main they are costly and add complexity to
the setting.
The use of projects and larger scale tasks where students work to develop and build and to
develop products can provide maps and evidence of their progress along the way. These are
useful to ensure the learners are those who are submitting the work. Teachers can get to know
the capabilities and capacities of their learners and to have confidence in the work that is
submitted belonging to the correct student.
Many institutions are very worried about plagiarism and the potential that online learning will
create abundant opportunities and instances for this. Experience tends to show that online
learning creates no more opportunities for plagiarism than conventional teaching and that if
teachers are careful and prudent, plagiarism is relatively easy to monitor and detect. Online
teachers need to be alert to the possibility of plagiarism but the use of the forms of learning
tasks we are suggesting, tend to minimise opportunities for students copying and submitting
the work of others in place of their own.
c. Electronic submissions

Many on-line learners will want to provide electronic submissions for their assignments and
tasks and will expect electronic feedback and support. In teaching on-line classes, it is very
important to have processes to authenticate receival and dispatch of assignments and
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assignment feedback. The process has legal implications and teachers need to be able to
demonstrate that the processes are reliable. Learning management systems like Blackboard and
WebCT provide quite powerful management tools for this purpose. These tools often include
accessible marks books and student records to provide students with constant access to their
progress and performance.
When students submit their assignments and tasks electronically, the activity creates many
opportunities for the proactive teacher. Students are often very happy to have their work
added to online resource libraries and many teachers have found it very useful to add student
work to the resources of their learning environments. The work of past students can be used to
guide and inform others and to provide benchmarking samples for the unit.
d. Integrated assessment

Perhaps the most successful forms of assessment for learning is any setting is the use of
integrated forms of assessment, where the learning tasks and the assessment tasks merge. The
use of integrated approaches provide learners with strong motivations to complete the various
learning tasks and at the same time, provide objects and artefacts whose quality reflects in
many ways the learning that has been achieved.
In settings where learning is based on developing competency and prescribed outcomes, the
use of integrated forms of assessment provides reliable and valid means to determine
achievement. If learners are already competent, it is reflected in their ability to complete that
task while those who are yet to develop competency can do so through the task completion
process.
On-line assessment provides many opportunities and many challenges to teachers. The
opportunities stem from the variety of tasks and contexts that can be used through the support
of the communications technologies. The challenges come from many of the constraints and
requirements of assessment that relate to measuring learning outcomes in a reliable and valid
manner.
We know that assessment is a major driving force of student learning. Clever design of
assessment tasks can provide strong supports for learning. The tasks can motivate learner
participation, can create powerful learning settings and the processes involved can help
teachers to gain a strong sense of the learning being achieved. The use of on-line technologies
provides teachers with the means to scaffold and support the assessment tasks and to provide
timely and relevant feedback.
Conclusions

This chapter has argued the importance and value in the selection of appropriate learning tasks
as a process critical to the success of any online learning setting. The learning tasks provide the
context for the learning and support the alignment between the planned learning outcomes and
assessment of learning. We have argued the importance of choosing tasks that are authentic to
make the learning relevant and meaningful and have suggested strategies that can guide this
process. The following chapters describe the ways in which designers of online settings can
provide learning resources and learning scaffolds to support this form of learning in online
settings.

CHAPTER THREE

• •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

learning Resources
This chapter explores the nature of the various forms of learning resources that can be used
within online settings. There are many ways in which learning resources can be designed
and used in online learning environments. In this chapter, several separate forms of
resources are discussed. The most visible component of online courses and programs is the
content. Many people when they discuss online learning use the term online delivery and
think of the medium as a delivery mechanism for content. The framework for online
teaching and learning that is used in this book attempts to make a distinction between the
concepts of online delivery and online learning. Online delivery is based on a concept where
there is no distinction between those materials that are learning activities and those that are
learning resources. The various Web pages often contain activities and resources
simultaneously.
The component framework (Figure 3.1) demonstrates an approach where the design of
online learning is primarily concerned with the design of learning tasks which cause the
learner to engage with the content in meaningful ways. This model creates a distinct
separation between learning tasks and learning resources and argues that the design process
must recognise and reinforce this distinction. This chapter will explore the various forms of
learning resources that can be used in online learning settings as supports for the various
learning activities.

Figure 3.1: Constituent elements of online learning settings
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3.1 Content Pages
Most courses and programs of study have associated content which forms the basis of the
knowledge, principles and understandings intended in the learning setting. In face-to-face
courses, this material is often contained in textbooks and sets of reading materials. These
forms of learning resources find themselves in online courses in a variety of forms. Many
teachers who plan online courses create online versions of their print-based materials to
support the flexible modes of learning.
Course content is typically replicated for use in online settings in a variety of forms such as
Web pages and PDF files. There are a number of advantages and disadvantages to each of
these forms for delivering course content electronically as the following examples show.
Web pages as information sources

Delivering course content in the form of Web pages poses many opportunities for design.
Options that are available include:
• use of an index page facilitating ready access to all of the chapters;
• use of hyperlinks within the various pages to provide ready access to related information;
• navigation markers and links within the pages to facilitate movement within the pages;
• graphics to improve the look and feel of the page; and
• colour images and graphics to present information more clearly.
The nature of hypermedia and Web-based information sources is such that the information
can be used to provide organisational frameworks. Within the text is it possible to provide
links from various sections and components to other related material. The use of links can
serve to create a network structure within the information source that learners can choose to
follow according to their interests and needs. Some writers argue this form of organisational
strategy as a very powerful characteristic of the hypermedia learning environment. Others
question the utility of the organisational strategy from the perspective of its access methods.
Web pages can also provide learners with access to information using a variety of media
formats. The development of Web pages supports the use of such media as sound,
animations and video as information sources. These media can be very useful additions to
the traditional text and graphics which form the basis of conventional learning materials.
The technology is moving rapidly now and there are new and interesting applications
emerging continually that until now have not been possible as learning resources. We now
have access to such media as 3D worlds and virtual realities. While these technologies
require greater levels of sophistication in the design and development process and require
students to have access to current hardware and software systems, they are becoming used
quite frequently in Web-based settings.
Creating text for online presentation

Many Web pages are the result of direct translations from print versions to the online form.
Often this translation is less successful than might have been expected. When designing
pages for screen delivery, it is important to:
• provide the right amount of white space to make the text readable;
• use appropriate sans serif fonts and font sizes;
• keep pages an appropriate size to facilitate information access; and

Teaching and Learning Online

41

• to provide navigational and organisational cues to aid orientation and scoping.
These guidelines for Web page design can be applied in a number of practical ways in the
design and development of information pages for use in online settings. The following
paragraphs provide some examples of design strategies that make use of the opportunities of
electronic and multimedia delivery formats able to be used in the delivery of online
resources through the Web.
a.Pagelndex

An index facility provides a means for learners to access the various pages directly. The
index facilitates access to relevant information quickly and efficiently. The index provides
some sense of the page contents and the overall structure of the information source. In Fig
3.2, an index in a menu bar provides learners with ready access to various pages within the
information source. Each page scrolls to reveal its information and the learner can access
any page in the resource at any stage through the menu bar.

Figure 3.2: Indexed page navigation
The left hand side of this window has been set aside as an index to facilitate the selection of the different pages
within the site (ANTA).

b. graphics and images

Web-based pages have the capacity to provide illustrations and graphics to enhance the
quality of the information. The images also give the Web pages an appealing layout and act
to assist readability. In Figure 3.3, the graphics demonstrate some of the measuring systems
being described in the text.
The use of images within Web pages provides many opportunities for the teacher and
learner. Often images can be used to clarify and exemplify points being described in the text.
There are a multitude of images available on the Web and often it is possible to use images
from other sources to illustrate one's Web pages. As the development world moves to
encourage reusability and reuse of resources, it is now possible to access resources in digital
repositories to use in Web-based resources being prepared for online learning settings.
Many teachers are also finding it a relatively straightforward exercise to capture their own
images using digital cameras and scanners.
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Figure 3.3: Graphics and Images
Web pages facilitate the use of graphics and visual media as elements of information. Learners are becoming
accustomed to accessing images for information as well as textual descriptions {ANTA).

c. elaborations
Print-based text can be limited in its use by its linear structure and readers' natural
tendencies to follow the given structure. Most readers tend to read and browse text in a
book or printed resource in sequential fashion moving from the front to the rear. Web pages
can be designed in hierarchical ways so that learners are free to navigate the information in a
variety of forms.
One useful organising strategy for online materials is to present the materials in the form of
summary forms with associated links to further detail. Readers can browse the summary
information choosing to delve deeper into the information if they require. In such designs,
the structure of the information base resembles a tree structure with pages as branches and
leaves coming from a central point. In this example, learners are able to read about a
learning tip if they feel they would like to know more about what is being presented.
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Figure 3.4: Elaborations
To cater for the various needs of learners, information pages can contain elaborative and more detailed
information behind the information being presented. Users can access this information in a variety of ways
(ANTA).

Teaching and Learning Online

43

d. hyperlinks

Hyperlinks are useful strategies in Web page design to keep the information that is
presented at a relatively simple level but at the same time to suggest other and relevant
information that learners might like to explore. The design is useful in instances where
students have the need for exploration and inquiry. Figure 3.5 shows a Web page where
each topic can be explored further using hyperlinks at the bottom of the page.
In online settings learners are able to choose the hyperlinks they wish to follow. The
purpose of hyperlinks is usually as an organising strategy so that salient points can be made
in succinct and concise ways while providing more detailed information for learners who
wish to access it.

Figure 3.5: A Web page showing hyperlinks
Hyperlinks provide learners with the means to explore and browse within a topic depending on their needs and
existing knowledge base (ANTA).

e. information presentation

Designing of a paper-based information source is a totally different task to designing an
electronic information source. Both media have unique characteristics and these must be
considered in the design process. Most people are familiar and comfortable with reading
text from a printed page. Reading from a screen is not nearly as comfortable for the
following reasons:
• while print is usually read with the head looking down, screens are usually positioned
vertically requiring the reader to look up;
• print is usually presented on a page which is narrower than it is long. Screens have a
landscape orientation and are wider than they are long;
• print is very clear and usually produced at a resolution of at least 600 dots per inch (dpi).
Screens have a very low resolution of 72 dpi making screen text and images much less
clear to the reader;
• print provides a high contrast between the text and the background. Text is nearly always
presented as black on white background. Screens provide less contrast and often show
many colours; and
• screens often flicker as the computer refreshes the screen image. There is no flicker with
print-based materials.
A number of features will make Web pages difficult to read:
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•
•

long blocks of text;
poor structure to the text, for example, limited headings or sections;

•
•

low text and background contrast; and
use of an italic type style which is very hard to read.

Tables can be used to represent information in a clear and concise fashion and can be used in
many situations when presenting information. They provide a means to compare and
contrast information as well as presenting it. Well formatted tables are quite easy to create in
WWW documents using appropriate tags and provide yet another means to create effective
presentation displays.
The use of tables and bullet points as described earlier provides a means to present
information in succinct and concise forms. The use of the least amount of text possible
should always be an aim as is the use of a layout which makes that text easily accessed and
read by the user.
When planning the presentation style of WWW documents whose purpose is to convey
information, important points to consider are:
•

text presentation, for example, using small blocks of text, well laid out pages, headings
and emphases where appropriate, good size text, readable styles and high contrast text
and backgrounds;

•

conciseness and succinct forms, for example bullet points and tables to convey
information where possible; and

•

careful use of images, images should be used sparingly and for informational rather than
aesthetic purposes. Images should be well sized with clear labels and constituent parts.
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3.2 Making use of the media
Online learning resources can be provided in a number of forms for the learners. Many
learners appreciate the various media forms that are supported by the Web and informed
choice of media can add significantly to the quality of the learning experience. As well as
static graphics, information can be provided in such forms as sound, video and 3D.
In many instances the use of sound can be a very effective source of information for learners.
Sound is used widely as a valuable source of information for learning in such areas as
communications and management where the tone of a voice is as important as the discourse
itself. Figure 3.6 shows an online setting where learners are exploring how to deal with
customers in a call centre. The audio files are of callers with different demands and needs.
The resources match the real setting closely and provide sound contexts for learning.

I'm sure you know that there's more to answering the phone than just
using the right words, It's not what you say, it's also how you say rt. Now
listen to Jason, who needs to improve how he answers some of his calls.

What do you think? Now Jason doesn't sound very professional, does he? Remember that it IS
not only what you say but how you say it.

Figure 3.6: Sound as an information source
Audio can be used in a variety of ways in online resources. Sounds can be used to narrate events and to provide
explanations and examples. Sound files are often used in sites designed for vision impaired learners (ANTA).

Video clips are readily included as elements of Web pages. The use of video clips provides
learners with access to information that can be used to demonstrate real life settings and
examples. The use of videos leaves the learner in a position to draw his or her own meaning
from the example rather than relying on that of the teacher. Figure 3. 7 shows a setting where
learners are able to view two children playing to discover how children deal with each other.

Figure 3. 7: Video as an information source
Video clips provide very rich information sources in instances where real-life scenarios are useful. Learners can
run, rewind and re-run the video clip to explore the information and message it contains (ANTA).
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Various technologies are now available to give learners access to information in 3D space.
Often this is achieved through the use of Quicktime movies that enable the learner to view a
scene or an object as though it was present in real life. This is achieved through a continuous
movie loop that can be played forward and backward to give the 3D effect. Figure 3.8 shows
a virtual reality scene of a shop floor. Learners are able to view the shop floor in a 360 degree
circle to explore ways in which the stock is located that might be dangerous or hazardous to
workers and shoppers.

Figure 3.8: Virtual Reality
Virtual reality media are often enhanced forms of video. The media are often used to provide access to realistic
portrayals of the insides of buildings and vehicles etc (ANTA).

There are a variety of software packages available that can be used to build 3D models for
display in Web browsers. The 3D models represent entities that can be manipulated in a
variety of ways as information sources. Figure 3.9 shows a 3D model of a bee. With such
models learners can explore in close detail the anatomy of the insect by rotating the model
and viewing it from different angles. The object can be zoomed in and out and in many
cases, the objects can also be made to move in natural ways. It is not difficult to imagine a
number of potential uses for this form of information source across a range of subject areas
and learning strategies.

Figure 3.9: 30 models
A number of online media forms facilitate the use of 30 imagery and models as learning resources. The models
can be manipulated in a variety of ways by the learners.
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PDF documents

PDF {portable document format) documents are another common way in which information
can be delivered in online learning settings. The PDF format is commonly used in online
settings as an information source. The format enables any form of electronic document to be
included as an online resource that is downloadable and viewable in a Web browser. The
medium retains the document's formatting. It is best suited when documents are to be
printed and read rather than viewed on the screen. The PDF format requires learners to
have an appropriate plug-in for their Web browser but such tools are freely available and
easily installed.
The advantages of PDFs as online documents are many:
•

A PDF document displays exactly as it would if it were being viewed inn the application
in which it was created. For example Word documents display with the exact layout and
fonts etc. with which they were created;

•

they can be printed and prints in the format it is displayed. Printed PDF documents are
easy to read and much preferred by learners than printed HTML pages;

• . they can be indexed and hyperlinked;
•

they can be quite extensive and contain many pages yet still be quite small files for
downloading; and

•

they can be viewed outside the browser using a PDF reader software.

But as with all delivery media, advantages come with disadvantages and with PDF files,
some of the limiting factors include:
•

the browser requires a special plug-in to be able to display PDF files and documents;

•

the pages have fixed widths and are not as easily resized as HTML windows. Resizing
reduces (or increases) the font size while retaining the page layout. This can limit
readability on the screen;

•

the graphics lose some of their quality in the process associated with creating the PDF
format; and

•

The pages are not as easily read on screen as HTML files, they are really meant for
printing.
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Creative ideas for designing online learning resources

Many developers of online learning settings spend a great deal of their time and effort in
designing and building the various resources. Often this activity leads the design process
and when it does, it is likely that many opportunities will be lost. Contemporary learning
designs encourage the selection of learning tasks ahead of content development. The
resources needed for a setting are determined by the tasks that are chosen. The following
areas suggest learning resources that can be used in online learning environments.
a. primary sources

Many teachers feel an urge and a need when creating learning resources to create new
resources. For example when creating resources to support learning in such areas as physics,
biology, chemistry etc. they create online versions of a raft of existing print-based materials.
It is usually a far better idea to use the original source of the information rather than
reproduce it in an online form. In fact many textbook developers now provide extensive sets
of online learning resources as part of the cost of a printed textbook. When this opportunity
exists, it is a very sensible and worthwhile option to take.

Figure 3.11: Primary Information Sources
Primary sources of information use original and authentic documents in the learning setting (ANTA).

b. authentic sources

Much of the learning in higher education today is based on helping students gain familiarity
with, and knowledge of, a variety of sources of information to be used in the workplace and
in daily living. For example, legislation, policies, procedures, processes etc. This form of
information is often available to students in their workplace settings, and online for public
access. The use of authentic information sources in online learning provides many
opportunities. The resources can be tailored for the needs of the learners and modified to
suit local needs. The ability to source and apply this information facilitates transfer of the
learning to the workplace and to where it is intended for use.
c. virtual settings

When it is seen as important and useful to create online learning resources, the development
of virtual settings can be a useful strategy (Figure 3.12). For example replicating an existing
workplace setting or an intranet in a virtual world. The development of virtual settings
provides degrees of realism and authenticity that can contribute to learning. It can also
provide a strong framework for resource development and generates resources that can
often serve many purposes beyond the immediate learning setting.
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Figure 3.12: Virtual Settings
Virtual settings provide intuitive ways to organise authentic and primary information sources in settings which
reflect their real-life locations and access points (ANTA).

d. multiple perspectives

One of the important skills in the modern age is being able to access multiple resources and
to have some sense of determining the credibility and utility of the information that is
accessed. When developing online learning settings, it is always useful to provide ample
resources which provide a multitude of views and perspectives on the content and
information in question. The provision of multiple resources provides the learning setting
with the capacity to assist learners to deal with large amounts of information and to make
meaningful use with it.
_&"""._M_•_n_m..;;g:...M_a_;g:_a_z•_n_es_ _ _~/

___ c

M"gomr.e Rae!--

Talk it; up!

G!!Hing the message across...

·q ~~;~~c:~~~ei~~r:~r~~~ if /o~~~ication brea~S" down,
1

1

the safety of the WOrkers- can- be put at risk,
:i.-rtl"-"*•d~fi''"'a~<,..i.•~""l~c;-

.:c_,_-.=c~-:;~!;.:!{;j:";;~"=:-¢<

For exatllple, in 1994\n Queenst.md, an undErground e~.p!oslon
fn the MoUfa coalm!na killed 11 minent the investigation
conch.Jded that a break down In cnmmunlcatlon .contributed
tothlsdis<:~ster,

worklr1g_ 1rt a-mlM, it tSimportan-t that all worners
comw.Jfllcate dearly wtth one another and learn how to use all

Wh~n

the. avonlabla commonlcatlon sy-stems that <:lfB available-.
From our research here -at t:eoepirrg ih Touch, we're ga:thered a

mmber ofhlnts and tips that we'd like tc -thara with you.
Top 12 Communication T1ps

Figure 3.13: Multiple Perspectives
learning is enhanced in settings where there are resources that provide different perspectives on the same
information. learners need to use the different perspectives in framing their own interpretations (ANTA).

e. dynamic sites

In learning environments that promote knowledge construction, students often generate a
wealth of material as part of the learning process. For example:
•

their reflections in discussion rooms and bulletin boards;

•

the artefacts and products which form the basis of their authentic activities; and

•

the online resources they locate and use.

With electronic systems, everything that is contributed is able to be stored and organised and
reused. There is a wealth of opportunities that awaits the enterprising teacher who is able to

50

Chapter 3: Learning Resources

make provision in the online learning environment for these items. As the course is offered
and repeated the resource base that underpins the course can grow as well.
Apart from the forms of learning resources described above, there are naturally many other
forms of learning resource that can be developed including tutorials, quizzes, simulations,
worksheets and explanatory notes. Much of this material will be similar to that already
provided and used extensively in conventional classrooms, resource-based and distance
learning settings.

3.3 interactive learning resources
Apart from the static information sources described in the previous section, online learning
settings can also be supported by interactive learning resources. Interactive learning
resources describe the form of resource with which learners can work and which can provide
programmed guidance and feedback. There are many programs and many tools that can be
used to create interactive learning resources for Web delivery, The forms of resource can
vary from quite simple point and click activities with feedback to complex simulations.
This form of learning material is relatively easy to design and develop for Web-based
settings and is quite commonly found in most Web-based learning environments. The forms
of learning process that this most supports tend to be low level and are used for knowledge
acquisition and skills building. Examples of these learning resources include:

•

tutorials;

•

quizzes;

•

simulations and

•

worksheets .

This section will explore ways in which these forms of learning activity can be incorporated
into the forms of open-ended learning environment described previously.

a. tutorials
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Figure 3.14: Tutorial resource with checkbox interactions
Tutorials are learning resources from which learners can receive information and guidance. The resources have
varying levels of interactivity with programmed feedback able to guide and support learners (ANTA).

Tutorial type learning resources usually assume a form where content is presented to the
learner in a structured and sequenced fashion accompanied by some form of consolidation
and rehearsal activity. Learners interact with the material and use the consolidation to check
their understanding and knowledge acquisition before moving on. Figure 3.14 shows a
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typical form in an online learning setting teaching students laboratory procedures. The
students click in the checkboxes to indicate which of the items of clothing is needed in the
laboratory when doing the particular testing sequence. Immediate feedback is provided for
correct and incorrect answers through some simple Javascript enhancements to the Web
page. There are a variety of forms of learner interaction that can be built into the tutorial
resources. Typical forms of interactivity through which learners can gain programmed
feedback from the resource include:
•

activities involving dragging and dropping objects;

•

using checkboxes to make selections from lists; and

•

entering text responses to questions.

Activity: Sample n!QUin!menb.- ~Effluent
Thn!e te;;t;; have- been reque"Sted on each of the four submitt!!d effluent samples.
You should be aware that the storage requirements fot the tests: may d1ffer and

arrang-e your work to s\Jit, what are the storage requ'rements for each of the
requested tests?

Figure 3.15: Interaction types
There are many different forms of interactivity that can qe used in the design and development of tutorial type
resources. Common forms include text responses, checkboxes, dragging and dropping etc (ANTA).

When online learning materials are being designed and developed, most teachers would find
it relatively easy to develop the forms of information resources described earlier. The
development of interactive learning resources usually requires the skills of a multimedia
developer, especially if the interactivity is complex. Many developers make small programs
using the programming language Java to create interactive elements for their Web pages.
Others will use Javascript instructions to create increased functionality for simple Web
pages. Depending on the nature of the task, the inclusion of interactive resources into online
learning settings can add considerable expense to the overall design and development
process. Figure 3.16 shows an interactive resource built using the Java programming
language.

Figure 3.16: Java applets and Javascripts
When forms of interactivity are required, Web resources can be developed using Java and Javascript programs.
Other applications that can be used for interactive elements include Flash and Shockwave (ANTA).

--52

Chapter 3: Learning Resources

b. quizzes

Quizzes are quite easy to build and implement in online settings and have become quite
popular forms of resource to support student-centred learning. The nature of a quiz is to
provide a means for learners to consolidate and rehearse aspects of their knowledge
acquisition. The quiz presents such items as questions, scenarios and challenges for which
set responses are required. Often the quiz will provide checkboxes, multiple choice options
and text responses. The critical attribute of a quiz is its ability to provide relatively instant
feedback and guidance based on the learner's response. In this way the learner is able to get
a measure of his or her success before proceeding to another quiz item. Quizzes typically
provide some measure of overall success and most learners find them to be quite engaging.
Check box quiz questions: Learners are
provided with a number of questions and choices
for response. The learner clicks to select a
response and feedback is immediate. A smiley
image shows when the correct response is given
and a cross for incorrect responses.
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Multiple choice quiz questions: A number of
questions are provided and the user clicks to select
from the available responses. A window displays
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Figure 3.17: Forms for interactive quiz learning resources
The online setting enables learners to respond to questions using prompts and cues and feedback is provided to
inform the learner of success

Figure 3.17 shows several forms which can be used to implement this form oflearning
resource. Quizzes represent a form of learning resource which have an instructional element.
With information resources, the pages tend to contain information alone. With interactive
resources, there tend to be some instructional elements which have been designed to foster
learning. The instructional elements are evident in the activities and questions they contain
as well as in the forms of feedback that accompany them.
The very limited nature of the interactivity tends to limit the scope and extent of the learning
that quizzes can achieve. In the main they are used as resources to support knowledge
acquisition. They are very useful when learners are required to practise and consolidate
learning of a factual and procedural nature. There are now a number of very popular tools
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that can be used to develop quiz type pages for online courses. These forms of learning
resource are used quite frequently in instances where it is important for learners to acquire
specific elements of knowledge. The resources provide a means for learners to assess their
learning and also act as resources that can assist in the acquisition of knowledge.
Online settings support a wide range of functionalities for interactive learning resources. As
well as forms which accept single characters and mouse-clicks, it is also possible to include a
range of more open-ended learner responses (Figure 3.18). Many of these resources can be
developed easily by teachers with small amounts of knowledge and expertise in the various
tools that are used to build them.
Short Answer Questions: A question is provided
for which a text response is required from the
learner. A dialogue box provides immediate
feedback and uses words within the response as a
means to judge the learner's response.

Crosswords: A number of questions are provided
as clues to a crossword. The user enters the
correct answer into the boxes provided. The
structure of the activity provides clues as to the
correct answers. Options such as a hint button
provide further clues.

The correct answers are:·
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Alpha particles are stopped by paper
Alphas are stopped by paper
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Figure 3.18: Interactive learning resources
Interactive resources with more open ended forms of learner response and feedback

c. simulations

Simulations are a form of interactive learning with the potential to do far more than
consolidate knowledge acquisition. Simulations provide virtual settings in which learners
can experiment and work with quantities and view the consequences of these actions on
other entities. Simulations are often used to represent real-life settings and the learner is
provided with the opportunity to manipulate variables and to see the consequences of these
behaviours. With well designed simulations, learners are free to plan and carry out activities
and to reflect on the outcomes. They provide very useful forms of learning activity for such
areas as science and technology where learners are often required to develop an
understanding of systems and principles.
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Experimenting with well developed simulations can provide strong learning supports for
student-centred settings. The simulation provides a closed environment for the learner and
the immediate feedback provides guidance for the learners in relation to the activity being
undertaken. Simulations are widely used in science settings and enable learners to control
variables and to explore the underpinning principles which control a system. Learners can
be given tasks to explore or they can be encouraged to work using their own ideas and
strategies to discover things about the system in question.
Gas Laws Simulation: A tool to help
students learn about all aspects of the ideal
gas law. Students control the variables and
can view the action of the molecules under the
changed conditions. Through this form of
activity learners can develop an understanding
of the principles underpinning the molecular
behaviour.
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Earth Population: An introduction to human
population growth. The site uses visitors'
answers to present various aspects such as
daily statistics on fertility rates, death rates,
statistics on certain population dynamics,
numerous statistics for different global
populations as well as thought-provoking
questions about the future. The site was
developed as an online exhibit at the Museum
National d'Histoire Naturelle in Paris, France.
http://www.popexpo.net/eMain.html

Fig 3.19: Simulations in online settings
Simulations provide engaging settings enabling learners to explore systems and processes in ways which promote
higher·order thinking and reflection.

Conclusions

Choosing resources to support learning in online settings is often seen as the starting point
for the design process. In this chapter we have shown how this stage is best completed once
the learning tasks have been planned. The learning resources that are required are
determined by the forms of learning task chosen. There are a number of different forms of
learning resource and more often than not, designers do not have to specifically build new
resources for their setting but can reuse and reapply existing materials. As more and more
progress is made with digital repositories and learning objects, the more options will emerge
for the selection and placement of learning resources in online settings.

CHAPTER FOUR

•••• • •• • • • • • • • • • • • •• • • • • • • • • • • • •

Learning Supports
One of the most appealing features of online learning is the opportunities it offers to provide
support for learning. Flexible and distance learning have in the past been based on
conventional technologies which tend to provide very isolating experiences for learners.
Students were typically compelled to study alone with little assistance from others. The
learning materials assumed and isolated and disconnected learners and contained few
strategies for learning support.
In this book, we use the term learning supports to describe the processes and procedures by
which learners are assisted in their learning activities, by which feedback and guidance is
provided to them and by which their involvement in the learning setting is encouraged and
strengthened. Learning supports can take many forms and each serves a number of different
purposes. The design and development of supports for learning is a critical element in the
design of online learning settings. Figure 4.1 indicates the various forms of support in the
component model and provides a framework for the materials in this chapter.
While it is possible to deliberately design online learning settings to contain a variety of
learning supports, the implementation of the online learning setting also plays a large part in
support provision. Online teachers need to be skilled and knowledgeable in the strategies
and processes associated with supporting the learners.

Figure 4.1: Constituent elements of online learning settings
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4.1 Online learning support strategies
In the days of conventional distance education, learning environments arrived by post and
were typically comprised of two main elements, study guides, and course content. These
items all served distinct purposes. The Study Guides contained such information as:
• the course objectives;
• assessment activities; and
• a planned learning schedule detailing learning activities and a schedule to follow.
The course content was usually presented in such forms as:
• learning content presented in the form of purposefully written sets of notes (or
videotapes, audiotapes) usually in the teacher's voice representing lecture content with
illustrations, examples and activities;
• a textbook or series of textbooks; and
• a reader consisting of a compilation of relevant articles and papers.
In such settings the learning tended to follow a very distinct path prescribed by the course
developer. Students would work through the course materials and textbook following the
instructions given and they would complete a range of activities design for rehearsal and
consolidation. At certain stages in the course assignments were provided to enable the
teacher to monitor progress and to provide feedback. Assessment in the course was almost
always based heavily on a written examination taken at the end of the course.
With the move to online learning, early developers often replicated these materials in
electronic forms and use the communication facilities to provide more immediate feedback
and support. Contemporary learning environments have seen a move to create more flexible
and open-ended learning settings. Within such settings there is a very pressing need to
continue to provide structure and assistance to the learners to ensure that they understand
the requirements and are guided in their learning activities.

a. Learning Guides
The recent move to online learning and flexible modes of technology-based delivery have
been accompanied by a growing interest among teachers and educators in more studentcentred modes of learning and many teachers are now preparing courses for their students
that differ quite strongly from the forms they have been presenting in the past. Typically
teachers are designing courses that place more responsibility on the learners, courses that
involve experiential learning and a capacity for self-direction in the learning process.
Many students find the open-ness of contemporary learning designs quite problematic.
Most students are accustomed to participating in highly directed learning settings and many
find it quite discomforting to be involved in settings where they are faced with ill-structured
problems, the need to make decisions, the ability to negotiate their roles and responsibilities,
and having to work in teams with other students who are equally at sea.
Research into the expectations and motivations of online learners demonstrates quite clearly
that in their initial exposures, many students find contemporary learning settings difficult
and problematic and often are quite critical of their teachers for what they see as a failing in
instruction. It is important in designing and delivering online learning settings to recognise
the needs of the learners and to develop reasonable expectations among learners in terms of
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the workload the roles and responsibilities of all involved. Strategies that can assist in this
process include the provision of learning contracts ahead of a course, detailed learning
guides supporting a course and open forms of communication at all times when the course is
running.
b. Learning Contracts

Many online courses now provide prospective students with forms of learning contract.
These are formalised descriptions of the nature of the learning environment and detail such
things as:
• technology requirements, for example hardware needs, connectivity needs, software
requirements;
• nature of the learning design, for example problem-based learning involving exploration,
development and group work;
• course resourcing, for example, what resources will be provided and on what basis,
textbooks to be purchased, amount of printing required;
• roles and responsibilities of the learners, for example mandated use of bulletin boards,
schedules for communication session, required contributions;
• forms oflearner support to be provided, for example availability of tutor, levels of
assistance for technical support; and
• anticipated workloads, for example likely number of hours required to complete course
elements.
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Figure 4.2 A learning contract

A detailed description of the course provided to students ahead of commencement detailing expectations and
requirements (ANTA).

Learning contracts are relatively easy documents to compile and provide prescriptive
snapshots for learners to assist them in planning their studies and establishing expectations
that are in accord with the institution and the tutor. It is not necessary for these contracts to
be formalised or signed in any way but they enable students whose expectations are
different from the start to decide if they wish to proceed on this basis.
It is often possible for learners whose expectations are not met to be encouraged to negotiate
a comfortable middle ground. For example, learners can be encouraged to undertake the
course in the form presented but be given the opportunity to negotiate changes at certain
stages if they find themselves in difficulty. The nice thing about flexible learning is that all
stakeholders can have some prospect of tailoring learning settings to meet individual needs.
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c. learning Schedules
Online learning courses can have high degrees of flexibility and freedom for learners. In fact
the measure of the likely effectiveness of an online course is often the extent and scope of the
learner control and the responsibilities that are assumed. While the freedom and
opportunity provided to learners in online settings is one of the biggest strengths of this
form of learning, it can also be its achilles heel. As mentioned previously, many learners may
not have the capacity, nor the inclination, to study successfully in such circumstances.
One of the supports that many learners find very valuable is a learning schedule. A learning
schedule is a document that learners can use to pace themselves as they proceed through the
course. Learning schedules typically consist of a weekly timetable detailing such things as:
• learning activities that can (should) be undertaken;
• information to be collected;
• people to be contacted;
• tasks to be planned;
• tasks to be finalised; and
• forward planning to be completed.

Task 1 {due August 24th)
• Qalnlam<llantt'l'illhtMUnrtWebs~e.
• Oain an und~rshndmg lhe ~~~•we.q ~~~·~
• R~ii!M'~""~'al·nkrns!:cn
• lJnderstanllco:::;<e re;r-ti••rt•n:~
•

Setupp<-:<~<~~1 J,~,,

• Plana

scheduleford~lo~lng!;-:): r'~~•

'). Estmare

hlM'm~ch~mertWllll<l~<'VllU

to complete tills

""

Figure 4.3 A Learning Schedule
A learning schedule provides learners with a possible timetable and task list to assist them to plan and undertake
learning tasks (Edith Cowan University).

Some teachers find the notion of learning schedules contrary to their philosophies about
teaching and learning. They feel that the purpose of an open-ended learning setting is to
encourage and support learners' decision making and planning and capacity for selfregulated learning. The use of learning schedules can still support these philosophies. The
strategy is to create schedules that enable learners to overcome hurdles that might otherwise
impede and prevent their progress.
• schedules may need to be quite detailed for the first few weeks of a course and become
less detailed as the learners progress.
• schedules can be presented as optional and learners may be encouraged to use them at
their own discretion; and
• Students can be encouraged and supported to build their own schedules and to reflect on
their success by completing diaries and reflective journals.
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4.2 Supporting self-regulated learning
Many different types of learners take online learning courses. Some are very independent
learners who have well-developed skills in self-regulation. Others can be learners who have
only ever been accustomed to teacher-directed learning settings and who expect teachers to
provide high levels of direction and guidance for them. The use of learning contracts and
learning schedules can go some way to assisting these sorts of learners but at the end of the
day, these students need to develop their capabilities and capacities for self-regulated
learning. Self-regulation in learning is a skill that many educational institutions are keen to
promote and there are a number of ways in which the development of such skills can be
assisted by purposeful learning design.
Self-regulation is described as the process by which students activate and sustain their
thinking, their activities and their motivation in a systematic way to achieve their learning
goals ( eg. Schunk & Zimmerman, 1994). To become self-regulated learners, students need to
develop skills and abilities in self-monitoring, self-instruction, and self-reinforcement. This
requires students to have certain levels of self-efficacy and self-worth and self-confidence.
Writers argue that there are two main aspects to self regulation, a cognitive element and an
affective element. The cognitive element describes the skills associated with self-learning
while the affective element describes the forms of motivation and interest required to sustain
self-learning (eg. McMahon & Oliver, 2001). Strategies for supporting self-regulated learning
in online settings are often based on three main elements:
a. Metacognition and self-concept

Metacognition can be defined as the knowledge and beliefs about thinking and the factors
affecting thinking which regulate the articulation of strategy and knowledge (eg.Pressley,
1998 ). As such it is a necessary condition for self-regulation. Metacognition is comprised of
several forms of knowledge: knowledge of self, knowledge about various cognitive tasks
and strategy knowledge.
While metacognition is often associated with issues such as self-efficacy, which involves
personal judgements of learners' capabilities to carry out plans to achieve academic goals,
self concept is more aligned with self-esteem, a personal and less concrete construct. Often
students with low self-esteem will adopt a self -handicapping strategy or compensate for
their perceived lack of skills with an enormous effort. There are many signs like this which
demonstrate the importance of self-concept to self regulation.
b. Self-monitoring and motivation

Most metacognitive activities involve some form of monitoring of learning, and it would
appear that the ability to monitor oneself is what distinguishes metacognitive activity from
other forms of learning. Self-monitoring is an initial step towards the development of
cognitive strategies, but continuous self-monitoring is also a strategy in itself.
Motivation results from the actualisation of self-concept. Anxiety, for example, can lead to a
low level of motivation (Zimmerman, 1989). While it has been argued that all people are
inherently motivated to learn, most of us have experienced difficulties in maintaining
motivation, and research has shown that in education, intervention that impinges on selfconcept such as unfavourable appraisals by teachers can result in drawing learners' attention
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away from the learning process The ability to maintain motivation is one of the main tenets
of self-regulation (Zimmerman, 1994 ) .
c. Volitional and Cognitive Strategy formation

The end product of self regulation are students who are able to activate strategies which
enhance their learning. These take the form of volitional strategies, as well as congnitively
based learning and regulatory strategies. Brooks (1995) describes self-regulated learning as a
fusion of skill and will. Effort, stemming directly from motivation, is a concept that most
students are able to recognise as a controllable aspect and they will frequently use it to
explain their performance to themselves .
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Figure 4.4 Supporting learner Self-Regulation
The use of diaries and journals provides students with opportunities to reflect on the learning outcomes and
learning processes. Online tools provide strong supports for these forms of metacognitive activity (ECU).

Volition differs from motivation in that motivational processes assist the formation of and
promotion of decisions, while volitional processes help students to enact and protect them.
Motivational self regulation is dependent upon strategies that students activate effort to
achieve learning goals. There are several strategies that students use to control effort. For
example, self handicapping is the withholding of effort or putting obstacles in the way to
maintain self concept, while self affirmation maintains self concept through reassessing the
value of different domains. Defensive pessimism is a coping process which enacts effort
through the fear of failure. Strategies that have been suggested as able to support students'
abilities and capabilites for self regulation include:
• using problems as the basis for learning contexts. Challenging tasks are frequently found
to stimulate self-regulation better than routine or low-level tasks;
• encouraging students to solve problems while simultaneously reflecting on their own
problem solution processes;
• focusing learning on content mastery rather than on task mastery alone. This process
requires tasks to be linked in meaningful ways to the content to be learnt;
• tying in learning to future goals in a meaningful way helps to motivate learners and
provide contexts for self-improvement;
• providing task choices, strategies, and time management encourages students to practice
skills likely to promote self-learning capabilities;
• providing encouragement and support in order promote self confidence in learning;

"'
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• encouraging effective study skills, eg telling students to find a quiet place to study,
planning adequate time etc. Having formal activities in which students consolidate and
organize what they have learned etc.
• making students aware of importance of prior knowledge;
• Introducing techniques such as concept mapping to develop content knowledge, make
student aware of self schemas through self-report questionnaires; and
• using journals and diaries to increase self-awareness.
Many online learning courses now include an array of features as part of the learning setting
whose purpose is to promote and encourage students' development of self-regulated
learning. The best strategies are those that provide:
• some motivating force to encourage participation and involvement;
• opportunities for learners to make their own decisions and plans in the learning process;
• mechanisms to enable students to gain feedback and guidance on the outcomes; and
• encouragement for learners to reflect on their learning processes and achievements.
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4.3 Social construction of knowledge
One of the more important elements of contemporary learning theory is the place of
socialisation in the learning process. It is widely recognised today through the work of
Vygotsky (1978) that learning is both supported and enhanced through learning settings
which encourage and enable communication and interaction among and between learners.
The Web with its various supports for communication and collaboration is a very natural
and powerful tool for supporting knowledge construction through social interactions.
A substantial amount of research has been conducted to discover how learning is enhanced
through the social construction of knowledge. This research is mainly centred on two areas
of inquiry, socio-cognitive conflict and co-construction of knowledge. Socio-cognitive conflict
is an important component of Piaget's work describing interaction among peers. It describes
the process by which a learner's understanding can be made to shift through interaction with
another who has a different understanding. When two contrasting world-views are brought
into contact, and the resulting conflict has to be resolved to solve some problem, this action
will often stimulate cognitive restructuring and lead to learning and improved
understanding. Piaget (1985) identifies conceptual conflict as a pre-requisite for
equilibration, the process by which he deemed all learning to ultimately rest.
The alternative Vygotskian perspective does not deny the relevance of socio-cognitive
conflicts, but emphasises the importance of the internalisation of processes on the social
level. Mechanisms which are not conflict-based, such as co-constructive processes, can be
significant sources of cognitive growth (Mandl & Renkl, 1992). The Vygotskian perspective
differs from that of Piaget by stressing cooperation rather than conflict. There has been
considerable research undertaken in this field, much of it looking at the role of the teacher or
more competent peer in providing scaffolding support for the learner. In this way, the
Vygotskian theory is more concerned with teaching and learning than the joint learning
advocated by Piaget through the free exchange of ideas to bring about cognitive change
(Mercer, 1996).
Yet another perspective of social learning is that of situated learning where learning is seen
to be achieved within a community of practice and the process is one of participation rather
than individual learning (eg. Brown, Collins & Duguid, 1978). In situated learning settings, a
knowledge society is seen as a principal component of the setting with learning being
inextricably linked to the actions and involvements of others in the community (eg. Wenger,
1998).
Whatever theoretical framework is used to describe and analyse group work and
collaboration in instructional settings, there are clear advantages to be derived from learning
environments of this form. When the computer is brought into the field as a mediating
influence in collaborative activities, many more options and possibilities are opened up. The
use of computers as an instructional tool creates forms of learning environment with their
own unique characteristics and features and there is growing interest now in the use of
computers in collaborative learning settings.
a. Groupwork and Collaboration

The use of groupwork and collaborative learning in instructional settings can be analysed
and studied from a number of viewpoints. There are number of different frameworks which
have been used to successfully describe the learning advantages which are frequently
reported as emerging from this teaching and learning strategy.
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Many of the studies of this strategy are based on social-pyschological theories and involve
investigations of the influences of various forms of peer interactions in collaborating in the
context of cooperative goals rather than the individual or competitive goals of traditional
classroom settings (eg. Johnson & Johnson, 1975; Slavin, 1983). Such studies frequently
report social and academic gains based on the motivational effects of the group and
cooperative task setting caused by the various forms of group composition and subsequent
behaviours among group members. Motivation frequently emerges as a principal
component of the instructional advantages derived from cooperative forms of collaborative
settings.
For example, the reward structures inherent in cooperative environments often have a
positive effect on student motivation (Slavin, 1977). When students are able to participate in
active learning activities, they find the learning more pleasurable and satisfying than nonparticipative events (Fry & Coe, 1980). In such settings, student learning is enhanced by both
individual and joint efforts within the groups, and the environments frequently lead to
higher levels of task related interaction and behaviour (eg. Johnson, Johnson & Stanne, 1986).
A number of researchers have been able to show reasons behind the influence of motivation
on learning outcomes. Confidence in future success is based largely on confidence in past
performance. Students' self-efficacy plays a large part in determining the effort that will be
expended in learning activities and as a consequence often has a significant impact on
achievement (Bandura, 1986). Cooperative learning environments can lead to higher selfefficacy and achievement as well as more appropriate classroom behaviours (Moriarty,
Douglas Punch & Hattie, 1995).
More recently, researchers have become interested in investigating the instructional
advantages of collaborative learning using theoretical frameworks from developmental and
social psychology (Hayles, Healy & Pozzi, 1992). This area of research has focussed on
cognitive analyses of peer interactions in small groups in order to investigate the influence of
the various aspects of collaborative activity on learning and cognition.
b. Successful Collaborative Groups

There is a large body of research which can be used to guide the formation of groups to
enhance the success of subsequent collaborative activity. Attempts to correlate the
individual characteristics of learners with group behaviour and learning outcomes have not
been conclusive. In some studies, for example, Webb and Lewis (1988) and Hayles et al.
(1994) such variables as gender, computer experience and forms of academic ability have not
been found to accurately predict behaviours or learning outcomes. In other studies
involving interactions among pairs, differences in forms of interaction and performance have
been reported across gender associations. In most of these studies, however, the failure of
the researchers to consider the inter-personal variables more closely, limits the ability of the
research to attribute differences to such attributes as gender and ability per se (Hayles et al.
1992).
Most research suggests that cooperative learning is enhanced by heterogeneity among
group members (eg. Hudson, 1996). Although many writers advocate the advantages of
collaborative groupings involving a more competent peer, working with a more
knowledgeable partner is not necessarily advantageous to all learners. The more
knowledgeable partner can dominate and impose strategies, meanings and interpretations
not shared by others in the group (Hayles, Healy & Pozzi, 1992). The capacity for dialogue
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to involve shared, knowledge, a joint problem space and co-construction is reduced in
instances when it is dominated by individual group members.
Mercer (1996) suggests the value in establishing ground rules for discussion when forming
collaborative groups. In the different activities in educational settings, students often adhere
to a number of implicit ground rules which have been learned from experience. Learners in
small groups will often hold different rules for the purpose and conduct of discussions, a
factor which can impede successful interactions. For successful collaboration students need
to be taught how to collaborate. Successful group work activity in education requires
learners to share similar ideas about what is relevant to the discussion and for learners to
have similar perceptions of what is to be achieved through the joint activity (Barnes and
Todd, 1978).
Hayles et al. (1992) describe three factors which they see as influential to group effectiveness.
These are the extent to which learners appropriate the task in the way it was designed; the
degree to which students are able to develop a sense of autonomy over the task sub
components; and the negotiation and synthesis by the group of the computer-based parts
away from or across the computer.

c. Contexts for Collaborative Activity
The context in which a collaborative computer-based activity is set can have a considerable
bearing on the way it is approached and undertaken by the learners. Mercer and Fisher
(1992) argue that such factors as the way the activity is set up, students' expectations and
sense of the activity and their view of individual roles, and the computer role, all have a
strong influence on how students act and collaborate and as a consequence on outcomes
achieved.
It is interesting to note that research frequently shows that the software itself is not the
strong determinant of activity and behaviour that many might believe it would be. The same
program can be used in many different ways in instructional settings leading to activities
which return vastly differing forms of talk and collaboration (Mercer, 1996). Hayles et al.
(1992) argue that the structure of the task and the availability of interactive software are
necessary but not sufficient factors in facilitating a synergy of interdependence and
autonomy leading to a good group product. They see the need for some form of guidance
and leadership to manage and coordinate the various forms of activity, both on and off the
computer. In instances when this is often provided by a learner who can assume some form
of leadership role. The researchers suggest that in contrary cases, it could be provided by a
teacher, who could provide conceptual and procedural help. The place of the more
competent other in the group is strongly supported by Vygotsky (1978) and is a line of
reasoning presented by Howe (1992) who suggests the value of this form of scaffolding for
developing generalisable as well as strategic knowledge.
Wegerif (1996) demonstrates that directive or closed software does not necessarily limit or
the quality of talk or discourse when compared to more open software forms. He argues
that it is the educational activity around which the software is used that is the determinant of
the ensuing talk. He describes a research project in which exploratory symmetrical student
discussion was achieved in the context of a directed computer-based teaching program. He
argues for the role of a structure for collaborative activity with directive software based on
initiation, discussion response and feedback and posits that this form of activity can lead to
the forms of exploratory talk not normally associated with such applications.
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d. Cooperative learning in on-line settings

On-line settings provide many opportunities for cooperative and collaborative learning
through such simple tools as email and discussion boards to complex support systems such
as groupware applications and those used for computer-supported cooperative work CSCW.
There are countless examples in the literature of forms of collaborative and cooperative
learning activity based around the communications capabilities of contemporary
technologies.
There are several discrete forms of asynchronous communication supported by online
technologies. Perhaps the most common of these are e-mail and bulletin boards:
• e-mail describes an application where individuals communicate directly with others with
private or public messages sent between parties either in a one-to-one or one-to-many
mode; and
• bulletin boards enable information to be posted for public viewing and comment and
provide a means for organising and supporting discussion on particular topics.
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Figure 4.5 Resource Sharing
The Web supports many forms of collaborative activity. The application RonURL is a Web based tool that enables
students to post Weblinks to a public bulletin board for use by the learning community (Edith Cowan University).

There are also a number of forms of synchronous communication. These forms enable realtime on-line communication in a number of ways ranging from chatting, through voice
communications to videoconferencing.
• Internet Relay Chat (IRC) was an early application of the Internet that supported (almost)
synchronous communication. IRC enables users to communicate through typed messages
in a variety of chat rooms. There are now many online chat rooms and chatting is a
common feature of many online courses.
• real-time audio. There are a number of programs which enable the Internet to become a
telephone and to support audioconferencing applications among users. This is an
extension of the text-based chatting described in the previous section.
• videoconferencing. Internet technologies have now yielded applications that enable
videoconferencing to be supported on the Internet.
• audiographics describes settings where remote users are linked through a real-time
communication channel and are linked through a shared computer interface. An
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application that supports these functions is Microsoft NetMeeting, a real-time Internet
phone voice communications client that supports international conferencing standards
and provides multi-user application-sharing and data conferencing capabilities.
• multipoint data conferencing allows two or more people to communicate and collaborate
as a group in real-time over the Internet or corporate intranet. NetMeeting enables users
to work together by sharing applications, exchanging information between shared
applications through a shared clipboard, transferring files, collaborating on a shared
whiteboard, and communicating with a text-based chat feature.
• multipoint application sharing enables program sharing running on a computer with
other people in a conference, allowing them to see the same data or information on a PC.
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Figure 4.6 Online debating
Students can learn from each other in such Web-supported activities as online debates. This example shows a
debate supported by the tool RonPOST. Students post their arguments for or against and the various postings
show in parallel frames. At the end of the debate a review process can be used to have students reflect on what
has been discussed and argued and to articulate their ideas {Edith Cowan University).

The various systems that currently support online learning appear to provide almost
limitless opportunities for collaborative and cooperative learning. The limiting factor
appears to be the creativity of the instructional design able to support such activities.
As technology and bandwiths improve to provide more seamless communication
opportunities, so too will the opportunities increase for the use of communications and
collaboration in online learning. Already such peripheral developments such as broadband
and wireless communications are providing further opportunities for educational
applications and this aspect of the technology will continue to grow and develop.
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4.4 learning scaffolds
One of the main reasons for providing learning supports, apart from easing the burden and
difficulty of learning, is to enable learners to achieve more than they can when learning
alone. The concept of helping students to develop their knowledge bases and understanding
through interactions is based on the social constructivist model oflearning (eg. Vygotsky,
1978). This model assumes that knowledge is social in nature and that understanding and
learning occurs in contexts of social interaction whereby learners structure and restructure
information to make sense though communication and dialogue with others. The process
encourages learners to generate questions and discussion as part of the process of
internalising information. Through this process of internalisation, information and
knowledge becomes part of the learners' evolving knowledge base (Roehler & Cantlon,
1997).
The zone of proximal development is the intangible area in which optimal learning takes
place. Vygotsky (1978, p. 86) uses the term zone of proximal development to describe"the
distance between the actual developmental level as determined by independent problem
solving and the level of potential development as determined through problem solving
under adult guidance or in collaboration with more capable peers."
Within any setting, the ZPD is determined by the learners' levels of development and the
form of instruction and learning support that is provided. It lies between students' previous
knowledge and understandings and what they don't know and are about to learn. This zone
is the area where students are in the process of performing the task but needs additional
support and guidance through the process. On-line learning environments need to be
adaptable and flexible enough to provide students with supports necessary to move from
their level of actual development to the level of potential development (Vygotsky & Cole,
1978).
The challenge for online learning resources and teaching is being able to identify the balance
between students' zones of actual development and their zones of potential development.
When the zone of proximal development is found for a student, and it will be different for
many, students can be challenged to learn outside their comfort zone, their zone of actual
development, in their zone of potential development. The zone of proximal development is
regarded as the point on this continuum where learning supports, provided by teachers,
peers or the resources themselves, help to move learners from the zone of actual
development to the zone of potential development. The supports provided by the learning
setting can include any teaching or learning strategies which help the learner master the
requirements of the learning situation.
Vygotsky (1986) argues that learners move from one zone to the next as part of the
internalisation of the learning process. A learner's zone of proximal development is not
determined by the teacher and is not owned by either the teacher nor the student. It is an
area of learning activity that is established dynamically usually through such social
interactions as dialogue, collaboration and cooperation (eg. Duffy & Cunningham, 1996).
Social interactions within the learning process are seen as important parts ofVygotsky's zone
of proximal development (McLoughlin, 2000).
a. Scaffolding

Assistance provided for learners in the zone of proximal development is called scaffolding
(Roehler & Cantlon, 1997). Scaffolding describes the special form oflearner support that is
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used widely in contemporary settings to aid learning in situations that are ill-structured and
ill-defined and in which students assume responsibility for their own learning. Wood,
Bruner & Ross (1976, p.9) describe scaffolding as" controlling those elements of the task that
are initially beyond the learner's capability, thus permitting him to concentrate upon and
complete only those elements that are within his range of competence". Scaffolding is the
support and assistance provided by a teacher or peer to help the learner through problem
solving and conceptualisation processes that are needed to meet the requirements of the task
(eg. Winnips, 2001). Scaffolding is a form of support thatis reduced as the learning
progresses. The learning (and the scaffolding) is successful if the learning is maintained after
the scaffold has been removed, a process known as fading.
Scaffolding can be provided in a number of ways. Grabinger & Dunlap (1996) suggest
scaffolding supports can be provided through such means as:
• a teacher modelling behaviour through discussion with students identifying the
processes used in approaching problem-solving or process orientated tasks;
• engaging students in discussion of learning processes and the provision of timely
feedback and coaching;
• prompting students to stimulate and encourage their thinking through the verbalisation
of their learning processes; and
• encouraging students to support each others learning by identifying areas of uncertainty
and having learners articulate their ideas to aid their learning.
In conventional classroom settings, scaffolding is usually provided by the teacher through
forms of conversation with learners which create opportunities for articulation and
reflection which in turn build on the learners' ideas and knowledge and guide them to new
levels of understanding. The teacher guides and facilitates the discussion by focussing the
discussion towards the relevant concepts. Gallimore & Tharp (1990) describe this form of
discussion as an instructional conversation. It is something with which most classroom
teachers are quite familiar.
The amount and type of scaffolding teachers need to provide depend upon the complexity of
the task and the learners' skills in self-regulation. Complex tasks, problem solving and openended activities often require students to apply sophisticated self-regulatory processes. In
instances where students have not yet developed these skills, scaffolds can be used to
encourage self-reflection, to help students negotiate and formulate learning goals, to
encourage and stimulates peer discussion, and to collaborate and cooperate. The teacher's
role is one of facilitation and coaching. This form of teaching style is necessary to support
learning environments which place greater demand on student input into their own
learning.
Scaffolding is necessary to motivate learners and aid them through the process of task
attainment. Students can become frustrated, lose motivation, and feel like a failure if
complex tasks are not supported by the teacher or the learning environment in some way.
Scaffolding should reduce these possible negative impacts of complex tasks on the learner.
Scaffolding is a vital aspect of a complex learning environment that supports learners
through higher levels of learning (McLoughlin, 2000).
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Figure 4. 7 Learning scaffolds
The use of frequently asked questions provides a capacity for learners to be supported in ways that enable them
to work and act independently. As the learning develops the use of the FAQs diminishes and scaffold is faded

(ECU).

Scaffolding is essentially a teaching and learning strategy which involves social interaction,
discussion and collaboration. It serves to support learners at crucial points in the process of
working through complex tasks. The support is gradually removed by the learner as it
becomes no longer needed. It is often through communication and feedback that the
scaffolds needed for the task can be determined and decisions made about when they are no
longer needed (Duffy & Cunningham, 1996).
Dunlap & Grabinger (1996, p. 242) synthesise the overall concept of scaffolding in the
following way:
Scaffolding involves providing the support and guidance appropriate for the learners'
ages and experience levels. Authentic environments balance realism with learner
ability, experience, maturity, age and knowledge. Scaffolding involves guidance in the
forms of hints, questions, and materials that lead learners through a process of solving
problems. However leading does not mean telling. Teachers must set up the
environment to help student identify what they need to do rather than tell them which
steps to perform in an algorithmic manner. Students must learn ways to solve problems
and overcome obstacles in addition to learning to arrive at problems. Most importantly,
they must learn to be comfortable with trial-and-error approach

b. The concept of fading

The process of taking the scaffolding away is called fading. Decreasing the amounts of
scaffolding during the learning process is considered to be the process of fading. This occurs
as the learner moves from the initial aspects of the task which may develop from their zone
of actual development. Different levels of scaffolding are needed at different times during
the problem solving process and they decrease as the student learns.
When the student has attained the desired level of development the scaffolding is faded to a
minimum and at the end of the learning process the scaffolding is completely faded
(Winnips, 2000).
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There are a number of ways in which online learning can be used to provide scaffolds for
learning. Mcloughlin, Winnips & Oliver (2000) describe the following tools and applications
as potential forms of scaffold for Web-based learning:
• The use of email for conversation, questioning and group dialogues;
• Threaded computer conferencing for collaborative problem solving, articulation and
elaboration of views;
• Frequently asked question lists to develop metacognition and self-direction;
• Hyper linked resources to promote exploration, searching and resource selection and
evaluation;
• Collaborative workspaces to provide multiple perspectives and social responsibility; and
• Online chat to promote socio-cognitive dialogue, questioning and peer support.
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Figure 4.8 Hyperlinked resources
Hyperlinked resources are often very useful scaffolds for online learners. The hyperlinks provide access to
elaborations and further detail which learners can use to enhance and develop their understanding. As learning
progresses, the use of the links can diminish and the scaffold faded (Edith Cowan University) ..
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4.5 Learning communities
There is growing interest among educators today in the notion oflearning communities.
Like other forms of community, learning communities are able to provide considerable
support to learning by the relationships they create and enable among the learners. Most
readers will recognise the value of communities in many aspects of life and most readers will
acknowledge that community membership is very much part of the normal way of life.
Membership of a community provides many advantages to a person and these advantages
can be very powerful supports for students who find themselves in learning communities.
In general terms, a community is a group of people with shared interests, purposes and goals
whose association brings them closer together over period of time (eg. Kim, 2000). People
form communities generally with the intention that they will be able to experience some
form of personal growth and in doing so help others to achieve the same goals. In
communities members tend to make commitments to the well being of themselves as well as
the well being of others in the group. Thomas Bender (1982} describes a community in the
following way.
A community involves a limited number of people in a somewhat restricted social space
or network held together by shared understandings and a sense of obligation.
Relationships are close, often intimate, and usually face to face. Individuals are bound
together by affective or emotional ties rather than by a perception of individual selfinterest. There is a "we-ness" in a community; one is a member.

Face to face classrooms are often a form of community that provide many supports and
scaffolds for learners. Within a face to face classroom the forms of learning support that can
emerge include friendships and relationships that connect learners and shared benefits from
collaboration and cooperation.
A number of writers exploring notions of online communities have sought to identify the
critical elements which they sense are characteristic of a community. For some writers, the
elements are provided to suggest restrictions on what some have come to expect of
traditional online communities. For example, Galston (1999} argues that communities are,
and need to be, characterised by:
• limited membership, members join communities through mutually agreed processes;
• shared norms, communities share common areas of interest;
• affective ties, communities involve the formation of webs between members; and
• a sense of mutual obligation, a sense of reciprocal responsibility for the common benefit of
the group.
In a similar but more expansive form, McMillan and Chavis (1986} describe communities as:
• a membership based on a shared understanding or set of goals;
• shared influence, members are able to influence and be influenced by others in the group;
• fulfilment of needs, communities act to fulfil the needs of the members; and
• shared connections.
For researchers of learning communities and those based on technology-mediated forms of
communication, further descriptions are provided in the literature. For example, Stuckey,
Hedberg & Lockyer (2000)) argue that the characteristic features of communities include:
• aclear focus, driven by the members;
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• the employment of appropriate technologies and styles of communication;
• membership of a social network where expertise. Leadership, content and contribution by
members is valued; and
• the provision of ongoing discussion, sharing, and collaboration on commonly valued
things.
Learning communities have existed for many years within conventional learning
environments and have served to provide many supports for the learners. Moore & Brooks
(2001) suggest that successful learning communities have a number of discrete characteristics
(Table 4.2 ) . Developers of online learning settings have been looking for ways to create
learning communities among students and there is a growing body of research that is now
available to guide and inform in this process. Communities within online environments are
frequently called virtual communities in recognition of the fact that often the members may
never actually meet each other in a physical setting.
Table 4.2: Features of a learning community (Moore and Brooks, 2001)
•

Learning communities are constantly changing, they transform themselves as they grow and develop

•

Learning communities share wisdom and recognize the contributions of other members

•

Learning communities involve others in actively seeking participation and contribution

•

Learning communities value all members

•

Learning communities work through a cyclical process in the identification and resolution of problems.
eg. identification of the problem, generation of possible resolution strategies, selection and application
of resolution strategies and the review and evaluation process

•

Learning communities take time to think and reflect

•

Learning communities share the results of their efforts

a. Developing learning communities
The development of communities, both virtual and real, tend to follow relatively structured
processes. Falloff & Pratt (1999) suggest that there are a number of basic steps that can lead
to the development of a virtual community (Table 4.3).
Table 4.3: Steps in the Development of Virtual Communities
•

Clearly define the purpose of the group

•

Create a distinctive gathering place for the group

•

Promote effective leadership from within

•

Define norms and a clear code of conduct

•

Allow for a range of member roles

•

Allow for and facilitate sub-groups

•

Allow members to resolve their own conflict

The suggested strategies provide a framework against which the development of a
community might be organised and managed. Often there are opportunities for designers
and developers of online learning settings to make choices in the selection of learning
designs that might support and grow community development strategies. The steps shown
above and suggested by Falloff and Pratt (1999) are in more ways strategies for the design of
online learning settings than strategies for implementing the environment.
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There are a number ways in which designers of online learning settings can act to support
the steps described above. Strategies include:
• creating opportunities for collaboration and cooperation among learners through such
means as learning teams and group-based activities;
• using structured learning designs such as problem-based learning and inquiry-based
learning to provide opportunities for group work and to provide learners with adequate
degrees of freedom to use the group and the community in their learning processes;
• establishing structured form of communication within and among group members to
maintain the overall structure of the group and to encourage interaction;
• providing learners with high degrees of self-direction and elf-regulation to enable them to
establish roles within the community and to move between roles as the course progresses;
and
• encouraging group work through the assessment schedules used and the feedback forms
used to guide the learning.
A number of writers have described strategies that can be used to support community
development among learners in online learning settings. Table 4.4 lists strategies suggested
by Hill (2000) as the means by which a community presence can be developed and sustained
in an online learning setting. Hill lists a number of strategies that can be adopted by the
tutor in the delivery of the course. In contemporary settings, the capability to encourage and
grow an online learning communitY is becoming a quality indicator among teachers who are
delivering online learning courses. The skills and expertise required for this are quite
different to those required for classroom teaching.
Table 4.4: Strategies for developing virtual elearning communities (Hill, 2000)
•

Establish a failure safe space in which to work and communicate

•

Assist the learner to establish structural dependence

•

Encourage an atmosphere of adventure

•

Assist the learner with strategies for managing their time

•

Encourage the learner to set priorities regarding reading messages

•

Remind the learner that someone is out there

•

Establish well organized structure to facilitate efficient interactions

•

Provide the learner with multiple means of access

•

Work to minimize technology glitches and provide training for how to cope with them

b. Discussion activities
The development of a sense of community involves creating settings where learners are able
to communicate and reflect on the ideas that they are sharing. The careful choice of a
discussion topic can help considerably in providing a setting where learners will interact and
share ideas in meaningful dialogue. When choosing a discussion topic it is important to
consider the following elements:
• choose a topic that is more open-ended than fixed. Topics which are limited in scope can
quickly be solved removing the need for any other discussion;
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• choose a topic where students are asked to make statements and demonstrate
judgements. Having to provide arguments and supports for what is being said creates
opportunities for others to agree and disagree and to perhaps add comments of their own;
• choose topics that everyone will be able to contribute towards. The purpose of the
discussion is to encourage participation. If topics are too focused or too deep, many
students will not feel inclined to contribute;
• the topic should not be divisive. Sometimes discussions can become polarised with
students having to choose one of two or three sides. The topics are best if they provide
scope for a wide variety of perspectives with each perspective contributing equally to the
development.
Discussions are effective ways to help develop the sense of community among learners when
they enable learners to see the point of view of other learners and to feel that other learners
value everyone's input. Discussions can benefit from the active participation of the online
tutor who can help to keep the conversation heading in a useful direction. Often the learners
will start on a topic and gradually move towards other areas of interest before the original
topic has been fully explored and resolved. An active teacher can help to keep the
conversation on track.
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Figure 4.9: Discussion topics
Online discussions are frequently used as a means to develop learners' sense of community within the virtual
classroom {ANTA).

Online discussions can often fail to support community building for a number of reasons.
Typical problems that can occur within discussion activities which can limit the community
building include:
• Only small numbers of student participating. Students often prefer to lurk and many
are very reluctant to make their views and opinions public. When only a fraction of the
class participates, it is difficult to develop a spirit that connects the whole group;
• Cross-threaded discussions. Cross-threaded discussions occur when students start
following sub topics and the group breaks up into smaller disconnected groups. The
community building is best achieved when the group remains as a whole;
• Narrow postings. If the topic is too light or insufficiently understood, the discussion can
become a series of discrete postings none of which actually build on what has been
contributed. Such instances often result in very little development of the topic and
provide little opportunity for any meaningful discussion or argument.
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• Students taking offense from responses. When people are arguing online, it is relatively
easy to make a statement that was meant to be constructive but which comes across to the
reader as destructive. Online communications is devoid of the cues we use when we
speak and that we rely on to show the spirit in which the contribution is being made.
• Students flaming each other. The consequence of students taking offense from what has
been written can lead to flaming where individuals become quite rude and abusive
towards each other. Each new posting tends to exacerbate the misunderstanding and
such situations can lead to very difficult outcomes, all of which help to demolish rather
than build a community spirit.
b. Group Projects

Another very useful form of scaffold for online learning is communication and collaboration
with other learners. Learners immersed in a learning setting will often share the same
uncertainties, the same apprehensions and the same needs in terms of support and guidance.
When learners are encouraged and supported to work and connect with each other, the
process is able to provide a number of supports for the learning which otherwise would
need to be provided by the teacher.
The use of groups and teams within the class has been shown time and time again to provide
a number of useful learning outcomes. The connections give students the opportunity to
consider alternative perspectives and viewpoints. At the same time, the communication
provides contexts for articulating ideas and reflecting on those of the peers. Many teachers
in online settings now encourage and motivate their students to work collaboratively and
use the collaboration as a scaffolding and a supporting strategy for the learners.
c. Mentors and Buddies

In online settings, students often find people within their own workplace or learning location
who are prepared to assist and support their learning. A useful strategy in designing online
settings is to provide learners with opportunities and reasons to work with mentors and
experienced colleagues. Students with a supporting mentor are advantaged in many ways in
online settings, especially when it comes to having a sounding board for their ideas and
plans.
Another useful strategy for teachers is to encourage learners to work with others in the class
as learning buddies. Learning buddies can share work with each other to gain peer feedback
and critique. Buddies act to support online learners who may in other circumstances be
working alone and independently. Buddies provide much the same forms of supports as do
teams and groups except that the relationship and connection is less formal and more at the
initiation of the students themselves.

Conclusions

This chapter has discussed a number of strategies and processes for creating learning
supports for online learners. Much of the value and advantage in online learning stems from
the informed and deliberate use of the communications opportunities to support learning.
Teachers of online classes often need to develop completely new sets of skills to take full
advantage of these facilities and services.

CHAPTER FIVE
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learning Designs
In previous chapters we have discussed the discrete elements that form online learning
settings by examining in detail learning tasks, learning supports and learning resources. We
use the term learning designs in this book to describe the various frameworks that can be used
to guide the design and choice of these three elements in the development of an online
course. Designing learning environments that support knowledge construction requires
deliberate forms of planning. We know from research and experience that the learning
environment needs to provide the learners with a raft of motivating and engaging tasks that
cause the learner to make choices and decisions in the learning process, to reflect on what is
being learned, to articulate and to share the new ideas and knowledge that is being acquired
with others.
Choosing the learning tasks, resources and supports for learning settings is a critical
component of the design process for online learning. While at first glance, it may appear that
this approach may be quite flexible and open, there are a number of strategies that have been
shown as successful ways to guide the process. Each design provides its own affordances
and opportunities for learning and is distinct in some way from the others. In this chapter,
we will examine a number of common learning designs and explore how they can be used to
guide the design of online learning settings. The designs we have chosen to demonstrate are:
• situated learning;
• problem-based learning;
• case-based learning;
• project-based learning;
• inquiry-based learning; and
• role-playing.
Learning designs supporting knowledge construction

We have chosen these learning designs because each of them follows a framework that
provides a setting for learners which supports knowledge construction. Each of these
learning designs supports the development of a learning setting which:
• provides experience in the knowledge construction process;
• provides experience with multiple perspectives ;
• embeds learning in realistic contexts;
• encourages ownership and voice in the learning process;
• embeds learning in social experience;
• encourages use of multiple modes of representation; and
• develops self awareness in the knowledge construction process.
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5.1 Situated learning
Situated learning describes a learning design which places a strong emphasis on bridging the
gap between the theoretical learning that occurs in the formal instruction of the classroom
and the real-life application of the knowledge in the work environment. The concept was
described by Brown, Collins and Duguid (1989) who were the first to use the ideas to
produce a proposal for a model of instruction.
Brown et al. (1989) argue that meaningful learning can only take place if it is embedded in
the social and physical context within which it will be used. Formal learning is often quite
distinct from authentic activity, or 'the ordinary practices of the culture' (p. 34). Many of the
activities undertaken by students are unrelated to the kind performed by practitioners in
their everyday work. A means of achieving authenticity, they proposed, was the model of
cognitive apprenticeships, a method designed to 'enculturate students into authentic practices
through activity and social interaction', and based on the successful and traditional
apprenticeship model (Brown, et al. 1989, p. 37).
While the theories that underpin the notion of situated learning are relatively easily
explained, implementing these ideas in instructional settings can pose particular problems.
There are many questions that are raised in terms of the nature and form of the instruction
when one attempts to construct learning environments that employ the principles and
elements described by the proponents of situated learning theories.
Situated learning as a model of instruction

The literature reveals a number of case studies, and some research, which supports the
contention that the situated learning approach can be used successfully as a model of
instruction (e.g., Griffin, 1995; Bransford, Sherwood, Hasselbring, Kinzer, & Williams, 1990;
Bransford, Vye, Kinzer & Risko, 1990; Cognition and Technology Group at Vanderbilt, 1990,
1993a, 1993b; Young, 1993).
Several critics have argued that situated learning requires that learners be exposed to
'masters' or experts in the practice of their trade and therefore it cannot be, by its very
definition, transferred to the classroom (eg. Tripp, 1993; Wineburg, 1989). Computer-based
applications are a further step removed from real-life work situations, and criticisms have
been levelled at computer-based materials that claim to use a situated learning framework in
their design.
Brown, Collins and Duguid have consistently argued that their theory, when further
researched and developed, would produce a model of instruction with practical classroom
applications (eg. Brown, et al., 1989, Collins, et al. 1989, Collins, 1988). The challenge put to
researchers was to identify the critical aspects of situated learning to enable it to translate
into teaching methods which could be applied in the classroom. Although McLellan (1994)
summarises the key components of the situated learning model as: 'apprenticeship,
collaboration, reflection, coaching, multiple practice, and articulation oflearning skills' (p. 7),
the contributions of various theorists and researchers, including the original authors of the
model, have expanded and refined the notion to a much more comprehensive and farreaching framework for the design of learning environments. A number of recent studies
with situated learning have clearly demonstrated its potential as the basis for successful
implementation in technology-based learning settings (eg. Herrington & Oliver,1995;
Herrington & Oliver,2000). These studies have provided a strong framework to guide the
design of situated learning settings for online delivery.
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Table 5.1: Characteristics of situated learning (Herrington & Oliver, 2000)
1. Authentic context that reflects the way the knowledge will be used in real life

In designing learning environments with authentic contexts, it is not enough to simply provide suitable
examples from real-world situations to illustrate the concept or issue being taught. The context needs to be allembracing, to provide the purpose and motivation for the use of the program, and to provide a sustained and
complex learning environment that can be explored at length (Brown, Collins, & Duguid, 1989; Collins, 1988;
Honebein, Duffy, & Fishman, 1993).
2. Authentic activities

The learning environment needs to provide ill-defined activities which have real-world relevance, and which
present a single complex task to be completed over a sustained period of time, rather than a series of shorter
disconnected examples (Bransford, Vye, Kinzer, & Risko, 1990; Brown, et al., 1989).
3. Access to expert performances and the modelling of processes

The setting needs to provide access to expert thinking and the modelling processes, access to learners in
various levels of expertise, and access to the social periphery or the observation of real-life episodes as they
occur (Collins, Brown, & Newman, 1989; Brown, et al., 1989; Lave & Wenger, 1991).
4. Multiple roles and perspectives

In order for students to be able to investigate the learning environment from more than a single perspective, it
is important for the setting to provide different perspectives on the topics from various points of view and the
opportunity for users to 'criss cross' the learning environment in a resource sufficiently rich to sustain repeated
examination (Honebein, et al., 1993; Spiro, Feltovich, Jacobson, & Coulson, 1991).
5. Collaborative construction of knowledge

The opportunity for users to collaborate is an· important design element, not only in its own right, but also as an
enabling device for several other characteristics of the situated learning model. Consequently, the setting
needs to provide tasks which are addressed to a group rather than an individual, classroom organisation into
pairs or small groups, and appropriate incentive structure for whole group achievement (Brown, et al., 1989;
Collins, et al., 1989; Hooper, 1992)
6. Reflection

In order to provide opportunities for students to reflect on their learning, the setting needs to provide
appropriate contexts. It needs to provide non linear navigation to enable students to return to any element of
the program if desired, and the opportunity for learners to compare themselves with experts and other learners
in varying stages of accomplishment (Boud, Keogh, & Walker, 1985; Kemmis, 1985; Collins & Brown, 1988).
7. Articulation

In order to produce a learning environment capable of providing opportunities for articulation, the program
needs to provide a complex task incorporating inherent-as opposed to constructed-opportunities to
articulate, collaborative groups to enable articulation and the public presentation of argument to enable
articulation and defence of learning (Edelson, Pea, & Gomez, 1996; Lave & Wenger, 1991).
8. Coaching and scaffolding

In order to accommodate a coaching and scaffolding role principally by the teacher (but also provided by other
students), the setting needs to provide a complex, open-ended learning environment and non-linear
multimedia design and collaborative learning, where more able partners can assist with scaffolding and
coaching (Greenfield, 1984).
9. Authentic assessment

The setting needs to provide the opportunity for students to be effective performers with acquired knowledge
and to craft polished, performances or products in collaboration with others. It also requires the assessment to
be seamlessly integrated with the activity, and to provide appropriate criteria for scoring varied products
(Wiggins, 1993; Reeves & Okey, 1996; Linn, Baker, & Dunbar, 1991)
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Writing in Organisations
University of Western Sydney

• Writing in Organisations is a subject that has been
developed to help students:
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• become skilled in finding information in a
business context;
• research writing topics that are of interest in the
business community; and
• synthesise information from different sources to
make decisions appropriate to the situation.
• The subject is organised in an on-campus mode with
a small number of lectures. Instead of traditional
workshops or tutorials, students learn about writing in
organisational contexts by undertaking three online
modules and working with an industry mentor.
The online setting

• Briefings with the Internal Communications Manager
on the first day of each week place the student in the
writing community of the organisation and establish
the manager as an expert advisor. Over the two
week virtual placement, students prepare two reports
and a draft memorandum for their manager.
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• The students' office is central to their operations. The
students can email their superior or their mentor to
provide the interim reports and to resolve issues.
They can phone to arrange interviews and to check
their written instructions. Students can also arrange
face to face meetings with their actual mentors.
• Photographs, superimposed drawings and audio files
accompany a series of scripted interviews as the
student questions various staff members about their
duties and attitudes to written communications.
Interview transcripts can be reviewed and additional
resources can be found in the Virtual Library.
• Students are provided with an appointments diary to
assist in organising and recording their experiences.
A number of realistic limitations are built into the
environment. In interviews students are expected to
take notes by hand as they would in actual settings
and telephone contact necessitates the need to use
directories to find and record numbers.
Issues with this online activity

• Situated learning settings involve high degrees of
student-centred activity. Learners need to be guided
and supported in their activities to ensure they are
able to understand the tasks they have been set and
have some means of approaching them.
• Due to the nature of the learning setting, it is often
difficult to know precisely what students have
learned. The quality of the task solution provides
some sense of how well they have understood and
completed the necessary task.
• Situated learning settings are quite resource heavy.
The use of authentic sources from existing Web sites
and access to authentic documents from workplace
settings can help to alleviate the resource
development needs of such settings.

Figure 5.1 Situated learning

Support for knowledge construction

•

Provides experience in the knowledge construction
process

•

Provides experience with multiple perspectives

•

Embeds learning in realistic contexts

•

Encourages ownership and voice in the learning
process

•

Embeds learning in social experience

•

Encourages use of multiple modes of
representation

•

Develops self awareness in the knowledge
construction process
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5.2 Problem-based learning
Problem-based learning (PEL) is a learning design that found popularity in the mid 1980s in
medical schools as an alternative to traditional forms of learning in this domain. Barrows
(1992) describes a problem based setting where students work in small groups under the
guidance of a facilitator where they are required to diagnose a patient's medical condition
and to provide a rationale for their diagnosis and treatment. PEL involves presenting
students with a real-life problem immersed in a context which is relevant to professional
practice. Problem-based learning designs involve complex problems which provide a
stimulus for learning. They provide students with the opportunity to immerse themselves
into a context which requires more than memorisation and understanding of concepts and
challenge them to apply their knowledge to determine the best outcome.
In PEL settings students develop their conceptual knowledge through their actions and
activities in solving the problem. Problem-based learning often involves cooperative learning
where students work in small groups to solve the given problem. The selection of problems
is very important in the problem-based setting. The problems should not have simple
solutions or solutions based on algorithmic processes. They should require students to
engage cognitively and to demonstrate higher-order thinking. The application of knowledge
and skills is essential during the process of problem solving. The teacher's role is to facilitate
and to encourage learners in their attempts to solve the problems but not to provide
solutions. Often teachers will be abl~ to provide scaffolds at crucial times, to assist students
in the problem solving process.
Boud & Feletti (1997) suggest that PEL involves a number of characteristic features. These
include:
• the use of materials to stimulate conversation and discussion of the problem;
• a problem which is a simulation of professional practice or a real life problem;
• students' critical thinking guided by a facilitator who provides limited scaffolding to help
them solve the problem;
• learning undertaken in a cooperative learning environment facilitating learners working
collaboratively in the problem solving process;
• students having to identify their own learning needs and determine the resources needed
to solve the problem; and
• students being required to reapply the learned knowledge in similar settings and to
evaluate their learning processes.
Problem-based learning carries a number of potential risks in its implementation. The major
risk is mistaking engagement and activity for learning. Schwartz, Brophy, Lin & Bransford,
(1999) discuss how often active and enthused students can fail to demonstrate systematic
understanding of the domain in which they are working. Schwartz et. al. (1999) argue that
teachers frequently fail to provide appropriate scaffolds for the learning and students can fail
to develop a well-differentiate knowledge base as a consequence of a failure to create
organised knowledge bases from their experiences. They argue the need for a structured
framework to support PEL that provides supports for; learner centred, knowledge centred,
assessment-centred and community centred environments.
Schwartz et al. (1999) describe STAR, a technology-based framework for an effective
problem-based learning that sees students moving a through a series of supported stages on
the PEL setting. These stages have students completing progressively complex challenges
by:
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• generating their own idea to meet the challenges;
• comparing their ideas with others and reflecting on the differences;
• developing assessing and revising their understanding;
• presenting their final solutions; and finally
• looking back and reflecting on the process before looking ahead to the next challenge.
The authors argue the need for this level of structure in PBL settings to ensure that they
achieve the maximum potential for supporting students' learning.
Designing an online problem-based learning setting

When designing problem-based learning settings, it is important for the teacher to plan
carefully.
• The problems need to be well chosen and need to provide the opportunity for students
to explore and inquire and to work with the learning materials in ways which will help
them to achieve the learning outcomes.
• The learning environment needs to provide adequate support for the learners.
Problems tend to be difficult tasks for many learners and without some form of help and
support, many learners will flounder and many won't even be able to start the process.
• The learning process must help the learners to develop the underpinning skills and
knowledge. Problem-solving is all about developing a product (the solution) but the
most important part of the activity is the process through which the learners move. It is
the process that is assisting students in constructing their knowledge. It is important to
remember when planning problem-based learning settings, that while the product itself
is an important part of the learning, the real indicator of what learning is being achieved
is the process that the learners undertake.
The application of problem-based learning settings is well suited to subjects and disciplines
where learners need to develop expertise in some form of performance. It is a popular
design in such areas as health and medicine where learners are exposed to large bodies of
knowledge and where the course seeks to develop their capabilities to meaningfully apply
that knowledge. In typical PBL settings learners work in collaboration with others and
under the watchful eye of a facilitator from whom the learner can see guidance and support.
The activities which learners are given are typically authentic and reflective of the forms of
problems that the students will face in their workplace settings. The problems are typically
complex and require a degree of planning and investigation in their solution. In some
settings the problems can anchor several weeks of work and it is usual in problem-based
learning settings to base learning on larger rather than smaller tasks.
It is possible to create varying forms of problem-based learning and to select smaller
problems as the basis of the learning activity. Choosing smaller problems enables this form
of learning to be applied in other settings and in instances where the solution is not so much
based on a performance but more an inquiry task. Other forms of learning design enable
teachers to choose environments where the nature and form of the task can vary to suit the
needs of the curriculum and the learning setting. Inquiry-based learning and project-based
learning are other forms of learning design that are similar to PBL but with variations in
terms of the task driving the learning activity and the form of solution required.
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Certificate IV in Retail Management from the
ANTA Flexible Toolbox Series Ill

• Manage merchandise and store presentation is a
unit within the Certificate IV in Retail
Management. The unit aims to help store
managers learn about the processes and
procedures associated with the effective
management of store merchandise and the layout
of a shop floor to maximise sales and store
management efficiency.
• Topics with the course deal with merchandising
issues, store advertising and promotion, store
pricing policies and housekeeping management.
Conventional teaching

• Typically students studying this topic via flexible
delivery are presented with pages of text
describing the retail management processes.
Learning is consolidated through written activities
aimed at developing an understanding of the
content and management processes.

-

The online setting

• The unit is based around the development of a
solution to a problem, a scenario. The problem is
authentic and requires the learner to complete an
activity as might be required in a real store, The
scenario is a complex task and the student needs
to break it up into smaller parts.
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move :n a ne"! stratEgiC direction and start a naw venture IDC<Jted 1n a
busy shopp:ng centrs
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• To assist the students in completing the scenario,
a number of resources are provided in the online
setting. A suggested learning pathway indicates a
possible approach for students to take.
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• Support for student learning is presented in the
online setting in the form of concepts (Web pages
with material as would be found in text books and
resources), and activities (computer-based
learning tutorials to practise and consolidate the
underpinning knowledge).
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• Learners complete the tasks individually but share
their solutions and learning with others in
communications and discussions supported by
bulletin boards and email.
Issues with this online activity
• Learners in workplace settings have the capacity
to undertake the scenario in their workplace and
the learning becomes more meaningful.

Support for knowledge construction

•

Provides experience in the knowledge construction
process

• The tutor needs to ensure that all learners are
comfortable with the scenario format and to
provide extra assistance to those who require
more help. Learners with advanced standing can
complete the task without having to do very much
at all.

•

Provides experience with multiple perspectives

•

Embeds learning in realistic contexts

•

Encourages ownership and voice in the learning
process

•

Embeds learning in social experience

•

Encourages use of multiple modes of representation

•

Develops self awareness in the knowledge
construction process

• Collaboration with peers in the problem solving
process provides many learning opportunities and
can help to scaffold learning.

Figure 5.2 Problem-based learning
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5.3 Case-based learning
Case-based learning is a form of problem-based learning but with unique characteristics. In
case-based learning, students typically work through a problem setting which is usually a
realistic case relevant to their course (medicine, business, etc). Students work through the
case, either collaboratively or individually, and make decisions as to what would be the best
course of action. A case is an abstract of an event and interpretations of experiences. It can
either be a previously encountered and solved problem, or a typical way of solving a
problem.
The characteristic feature of this type of learning activity is case-based reasoning. Case-based
reasoning is a problem solving paradigm which utilizes the specific knowledge of previous
experiences within concrete problem situations such as cases. A new problem is solved by
finding a similar past case, and applying its solution to the new problem situation.
Cases can have several components. If each component of the case is interpreted correctly
the more useful it will be when it is necessary for the student to recall and apply similar
knowledge and processes to another case. Kolodner & Guzdial (2000) argue that case
descriptions need to be provided in relatively fine detail including:
• the setting or context;
• the people, their roles and their goals;
• the sequence of events;
• results; and
• discussion between results, goals and the means of achieving them.
Characteristics of case-based learning

Case-based learning includes a number of characteristics:
• it represents specific knowledge tied to a context;
• provides a lesson to be learnt;
• it records and depicts knowledge at an operational level;
• can come in many different shapes and sizes, covering large or small time frames,
associating solutions with problems, outcomes with situations, or both;
• a case records experiences that are different from what may be expected;
• actual cases are worthy of recording to teach useful lessons;
• useful lessons are those that have the potential to help a reasoner achieve a goal or set of
goals more easily in the future; and
• allows case-based reasoning.
Choosing case-based learning

Case-based learning suits a range of learning settings and learning objectives. The use of
cases provides a means for learners to examine in detail actual events and situations and
provides feedback on steps taken, decisions made, information used and in most instances,
the consequences of such actions. Case-based learning is often used in such settings as:
• law and legal studies where instances and actions form precedences for following cases;
• business and commercial studies; and
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• settings where products are designed, developed and implemented.
Planning case-based learning in online settings

Case-based learning is a useful learning design to apply in instances where the learning
seeks to help students develop skills and expertise in tasks and activities that are
characteristic of a community of practice. In many fields and occupations, tasks and
activities are undertaken that follow some documented form of procedure, but within that
procedure there is a large amount of scope for the person undertaking the task to exercise
judgement and discretion. Case-based learning designs provide learners with authentic
tasks to complete and support the conduct of those tasks with the provision of exemplars of
actual cases carried out by expert practitioners. The quality of the learning environment
depends very much on the design of appropriate tasks, the provision of support for learners
to carry out these tasks and adequate resources in the form of case-based materials.
• Learning tasks: In case-based learning the tasks need to reflect the forms of task which
practitioners might carry out when completing this task in a real-life setting. Typically
the tasks are based around a major anchoring activity, such as the production of a movie,
the development of a set of plans. The learning tasks can then be broken down into
smaller segments as a means to support student learning.
• Learning resources: The resources need to be authentic and they need to be extensive.
Strong case study material includes a raft of resources such as initial plans, meeting
schedules, draft strategies, descriptions of planning meetings, final products, evaluations,
templates etc. These resources are difficult to create and really need to come from real
cases.
• Learning supports: The case resource materials provide guides for the learners to follow
and examples of best practice. They do not however describe the process of development,
nor do they guide many of the decision making processes that will occur in cases. The
forms of support needed for these setting include learning guides, supports to promote
and encourage reflection and articulation and opportunities for guidance and feedback.
Choosing case-based learning

Case-based learning is a popular form of learning design for units in such areas as business
studies, commerce and law where students need to learn to apply their skills and knowledge
to the development of products of some form. The use of existing cases as the basis for
building students' knowledge provides practical and grounded examples to guide their
development processes.
The case that is chosen as the basis for learning needs to be carefully selected. If the case is
not selected well, students end up developing strategies that may not be as effective as they
might. When students learn through experiential learning, it is very important to provide
access to the underpinning knowledge that must guide that experience. It is insufficient to
simply provide the case materials. Students also need to have access to the forms of learning
material that provide descriptions of the theoretical underpininngs of the field and which
provide them access to the information, principles and concepts in general rather than
applied terms so that they can reflect on the case being studied and used rather than blindly
applying it.
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EDGI931/21nteractive Multimedia Design
University of Wollongong

• This course aims to prepare students to: design
and develop interactive multimedia in teams; to
experience the team design process and to reflect
on the experience; and to review the process of
multimedia development

University ot Wollongong
Wolcome to EDGI931/2

Interactive Multimedia Design

• The course has been designed in an online mode
to support its flexible delivery on-campus, offcampus and for delivery in institutions offshore.
Dlscus~lonF~rum

Conventional delivery

• In other universities a course of this nature might
be tied heavily to a major textbook and involve
students in practical design and development
activities based on the underpinning knowledge
gained from detailed reading of the texts.

~

Us101name-.!est

Us~rname.test

Passwon:t.ed!119J1

F'<1$!W10rd.edgo931
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The online setting

• The unit is based around extensive case study
materials collected from all stages of the design
and development of a very successful multimedia
product.
• Students are required to learn and practise the
processes associated with the design and
development of a multimedia product. At all
stages in the process they have access to the
ideas, resources, deliverables, templates and
structures of the case study product.

Descrrpuon
Excerpt from the Faculty ofEd•Jca!ion Handbock 2000 refated to
assessment of submltledwo!k
AssesJ;tnMtOfEDGt931 andEO\Jl932Wlll be based on-tasKs
retale.d to an InteractiVe multimedia design exercise wrth-botfl
indil.irfua! and group corrtponehts-. studenlsWJitfurm teams-of
three-or four and -asses-s_able tasks VY'lll consiSt or the foUo'Ntng:

case. Analysis:
Part A: ImillidUal response- to case-qUestions (1.2%}

For each or the casiO!SProYfded complete the follOWing
questions:

• The case study materials provide a strong
scaffold for the learning and enable the students
to complete tasks and measure their progress
against the materials in the case study setting.
The students work in collaborative teams and
follow learning guides provided with the
resources. A tutor reviews the progress of the
team and provides feedback at all stages.

aboutrnummed!a.

" The case-study setting follows a number of
discrete tasks leading to the actual development
of the product being designed.
Issues with this online activity

Support for knowledge construction

• The learning setting is dependent on having
access to the necessary amount of material
needed to enable the case study to inform and
guide the learning activity. When learning is
based on one case study. It has to be a very
strong case

•

• The learning outcomes tend to be reliant on the
quality of the case study that is chosen as the
basis of the learning. In some instances
developers may need to include a raft of different
case studies for students to use to provide the
necessary amount of information.

Figure 5.3 Case·based learning

Provides experience in the knowledge construction
process

•

Provides experience with multiple perspectives

•

Embeds learning in realistic contexts

•

Encourages ownership and voice in the learning
process

•

Embeds learning in social experience

•

Encourages use of multiple modes of
representation

•

Develops self awareness in the knowledge
construction process
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5.4 Project-based learning
Project-based learning is a form of activity that involves learners in the design and creation
of products and artefacts. In such settings these products are artefact are often chosen to be
those that reflect real life applications and are authentic in many respects. Project-based
learning enables students to work meaningfully with knowledge and information in tasks
which contain elements of problem-solving and strategy formulation. Project-based learning
is often undertaken in settings where learners work in groups and teams. The team-based
approaches provide scaffolds for the student learning and enable students to undertake tasks
they might be capable of completing when working alone. Authentic settings are often
chosen for project-based learning environments. Such settings can encourage and support
learners in knowledge construction processes as they work to develop the artefacts and
products (eg. Guzdial, 2000).
Project-based learning is a powerful form of learning for a number of reasons. It provides a
motivating context for the learning activity and the authentic context promotes transfer and
application of the knowledge to outside settings. At the same time the products and
artefacts provide meaningful ways to assess student learning and achievements. Some of the
more common characteristics of project-based learning include:
• Integrated learning: project-based learning enables the development of knowledge and
understanding in ways that connect and link the information and content;
• Authentic tasks: project-based learning enables tasks and activities to be realistic and
relevant for the learners;
• Product and process oriented: project-based learning emphasises not only the product of
the learning but also the processes involved. Students are able to apply their own
investigative, planning, designing, evaluation and production strategies in the
development of the artefact or product; and
• Collaborative: projects can be created that involve many forms of teamwork and
collaboration. The learning design supports settings where learners actively engage with
one another in development and evaluation activities.
Characteristics of project-based learning

Project-based learning includes a number of defining features which necessarily include:
• the provision of context for example, where ideas and problems are presented in full
complexity, authentic, ill-structuredness, ambiguity, complexity, and unpredictability;
• an activity base: with multi-faceted investigations engaging students possibly over long
periods of time, students construct their own connections among ideas and acquire new
skills , use real-life resources and technologies (authentic tools) receive ongoing feedback
about their ideas from experts, and test their product
• self-regulated conditions: supporting student autonomy and collaboration, requiring
• time-management: as individuals and as a group and simulating professional work via
their project; and
• products: which represent real-world outcomes, that demonstrate their learning, and
support self-assessment and reflection.
Project-based learning and problem-based learning are similar forms of learning in that they
both employ authentic and constructivist approaches. Their main difference lies in the way
in which the end product shapes the learning activity. Problem-based learning tends to
revolve around ill-structured problems which require students to organise information, to
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gather knowledge, to ask additional questions and. to ide?t~fy areas of need. I? such cases
the problem drives the inquiry as well as the learnmg activity and often there Is no correct
answer. The quality of the response lies in the processes employed in obtaining it. On the
other hand, project-based learning tends to commence with an artefact or end-product in
mind, the production of which involves some form of learning experience. Students must
define the task, resolve issues and problems, reflect on progress and achievement and
complete the product. The task is driven by the development of the product and the process
generates the learning (Esch, 1998).
The potential risks associated with project-based learning stem from requiring learners to
learn by doing when they may not know what needs to be done in order to learn (eg. Schank
& Cleave, 1994). Project-based settings often require learners to access and apply related
prior experiences and to alter their approaches to accommodate inconsistencies or failed
expectations yet the novice learner is often one who has limited prior knowledge and an
incapacity to approach a problem-solving task in a strategic fashion (Land & Greene, 2000).
Although the project environment encourages critical thinking, the tasks themselves can
provide little support to develop students' learning or connections to prior knowledge.
Laffey, Tupper, Musser & Wedman (1998) describe an electronic-performance support
system that they have built to support project-based learning. The system provides support
for two instructional processes (scaffolding and coaching) and four learning processes
(planning and resourcefulness, knowledge representation, communication and collaboration
and reflection). The features of the system provide a demonstration of the areas for which
support is needed in the design and implementation of project-based learning settings.
Planning project-based learning in online settings

Project-based learning is a learning design which is very much like problem-based learning
but is different by virtue of the problem which is chosen to anchor the learning activity. In
problem-based learning, the problem tends to be one where a solution is sought to a
situation where there are clearly right and wrong ways to proceed. In project-based learning,
students are usually given specifications for a product or artefact and then supported in their
development by the learning setting. Projects might be things like writing a movie script,
developing a multimedia product, planning an advertising campaign or designing an online
learning environment. The quality of the learning environment depends very much on the
design of appropriate tasks, the provision of support for learners to carry out these tasks and
adequate resources.
• Learning tasks: The learning task needs to provide learners with sufficient experiences to
develop the skills and expertise and the knowledge and understanding of the subject
matter through a development activity. The task needs to be given in a manner which
ensures that students develop the underpinning knowledge and skills. The task must
include elements that necessitate reflection and evaluation.
• Learning resources: As with other learning designs, the best forms of resources are
authentic, provide a range of different perspectives and methods, require learners to
exercise judgement and discretion in their application. In project-based settings, learners
often need to source their own material as well.
• Learning supports: Learning by doing underpins learning in project-based settings. The
supports need to provide learners with help needed to operate beyond their immediate
level of comfort and to fade as learners develop expertise. Strategies such as
collaborative learning, online discussions and access to expert guidance and support
work well in project-based settings.
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Diploma in Tourism from the ANTA Flexible
Toolbox Series Ill

• Marketing Tourism Products is an online setting
providing learning in the Diploma of Tourism. The
setting uses a project-based learning approach as
its learning design.
• The course is based around having students
complete a tourism marketing plan and through
this process learning the underpinning skills and
knowledge. Assessment of learning is based on
the quality of the plan produced.
Conventional approaches

• Students studying this course in a conventional
mode are presented with well written course
materials which explain the content, the
processes and the procedures. Learning is based
on students' knowledge acquisition.
The online setting

• The unit is based around the development of a
tourism marketing plan. Learners are required to
undertake their learning in the context of a
specific tourism setting. The tourism marketing
plan which they build across the course is based
in this setting. The course is comprised of a
series of units which break the task down into
more manageable elements.

Applicants wanted
fQr

mark~ng

pollltfons within

the Australian tourism indu$try

4\4

• To assist the students in completing the project, a
variety of resources are provided in the online
setting. A suggested learning pathway indicates a
possible approach for students to take.
• Support for student learning comes from a range
of sources. The online setting has been built with
an array of generic resources. The learning guide
suggests collaborative activities to enable
learners to share and discuss ideas as they
progress. The tutor plays a vital role in supporting
leaning through the use of bulletin boards and the
moderation of online discussions.
• The assessment tasks form the basis of the
learning activity. The quality of the marketing plan
is evidence of students' ability to apply the
knowledge gained through the course.
Issues with this online activity

• Learners in workplace settings have the capacity
to undertake the scenario in their workplace and
the learning becomes highly contextual.
• The tutor needs to ensure that all learners are
able to work through the project. Some may need
extra guidance while others will need very little.
• The project specification needs to be quite
detailed. It is important that the tasks that
students are set encourage and promote the
development of the underpinning knowledge. It is
not sufficient for learners to simply undertake the
tasks without ensuring that they understand the
principles and processes of the industry that guide
experts in their conduct of such projects.

Figure 5.4 Project-based learning

Support for knowledge construction

•

Provides experience in the knowledge construction
process

•

Provides experience with multiple perspectives

•

Embeds learning in realistic contexts

•

Encourages ownership and voice in the learning
process

•

Embeds learning in social experience

•

Encourages use of multiple modes of representation

•

Develops self awareness in the knowledge
construction process
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5.5 Inquiry-based learning
Inquiry-based learning describes a learning design where students are faced with an openended task for whiCh they must formulate investigative questions, obtain factual
information, and then build the knowledge that enables them to answer the original
question. The form of learning is a hybrid of problem-based learning with its own
idiosyncratic features.
Inquiry-based learning provides students with open-ended situations where questions are
posed. Students are often required to observe and question, present explanations, devise and
conduct tests to test their theories, analyse data, draw conclusions, or design and build
models. Inquiry-based learning emphasises research, critical thinking, as well multidisciplined study to achieve course outcomes. Inquiry-based learning is sometimes discussed
in conjunction with problem-based learning. Jakes, Pennington & Knodle (2001) describe
inquiry-based learning as a process where students formulate questions or the teacher
provides questions to stimulate investigative processes to obtain information to help build
knowledge to effectively determine a solution. Typically students are aided with questions
or scaffolds provided by the teacher or other students.
Characteristics of inquiry-based learning

Inquiry-based learning differs from problem-based learning by virtue of its use of a greater
range of learning methods, high levels of teacher support and scaffolding, and an emphasis
on an interdisciplinary approach to learning, critical thinking as well as students assuming
responsibility for their own learning (Magnussen, Ishida & ltano, 2000}. Inquiry-based
learning can involve other forms of learning design including discussions, group exercises
and role-plays. The strategy makes strong use of student interactions, their previous
knowledge and life experiences (Cerny, Amundson, Mueller & Waldron, 1996).
The typical elements of an inquiry-based learning environment include:
• an authentic and relevant problem setting;
• open-ended tasks offering students the opportunity to direct their own investigations;
• self-regulation through student participation in identifying the essential questions which
will frame the inquiry;
• students developing a research strategy and determining the process to solve the
problem or work through the task;
• participation in such higher order learning tasks as problem-solving, decision-making,
and research; and
• teacher provided scaffolds to support learners in the inquiry process.
Cerny et a1.(1996} describe an inquiry-based learning setting used to promote attitudinal and
behavioural change related to AIDS. The approach involved students exploring an authentic
case and a tutorial session that emphasised affective analysis of attitudes, beliefs and values
of the students.
Magnussen, Ishida & ltano (2000} describe and inquiry-based setting in a nursing school
where small-group tutorials focused on inquiry into client situations. Cases were introduced
to the students in a sequential fashion and the group distinguishing relevant information,
determining missing information that was needed to formulate and test hypotheses.
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Choosing inquiry-based learning

Inquiry-based learning is a design that can be used in place of most lecture-based units or in
places where the course is based around high levels of content. The nature of inquiry-based
learning is to provide a more meaningful context for content delivery than normally occurs
in such settings. Most online courses that are designed around chapters of content or small
modules based on readings can be redeveloped using an inquiry-based learning design.
This design places a task or some form of inquiry ahead of the content and gives a context
for learners to engage with the material they may previously have been required to read.
The art in the design of inquiry-based learning settings is in the design of the inquiry tasks.
The design of the tasks needs to cause the learner to make meaningful use of the
information. In any setting, the underpinning knowledge and principles that form the
setting are always included for some reason. Often teachers forget that the content is for a
purpose and focus on students learning the content rather than being able to use and apply
it. Inquiry-based learning encourages the students to deal with the content in ways that help
them to apply and use it.
Inquiry-based learning is often used as a precursor to such learning designs as problembased learning and case-based learning. The inquiry setting tends to be more structured and
less open than other forms and can be used to help students develop skills in student-centred
learning activities ahead of the use of more open and unstructured forms of activity.
Planning inquiry-based learning settings

In inquiry-based learning settings, learning is based around learners undertaking some form
of task. The purpose of the task is to have the learners engage in meaningful ways with the
content, underpinning knowledge and principles. This form of learning is very well suited
to online settings. It is by its very nature, student-centred and requires access to a plentiful
source of resources. At the same time, learning is enhanced by collaboration and the sharing
of ideas. Learning is also enhanced by discussion and articulation of ideas, all strategies that
are well supported in online settings.
As with the other learning designs, the use of inquiry-based learning requires particular
attention to be paid to the design of the tasks, the provision of resources and the supports to
guide and aid the learning process.
• Learning tasks: The learning tasks in inquiry-based learning are designed to give the
learners experience in the application and use of the material that is being delivered. For
example, in a course where learners are exposed to readings, to pages of content pages, a
useful inquiry task is one whose completion reflects how the learners might be required
to use the information in a workplace setting. When choosing the tasks, a strategy is to
create open-ended tasks which provide learners with relative degrees of freedom in the
form of responses that they generate.
• Learning supports: Students often need quite some degree of support when they first
meet these forms of learning design. Support strategies such as collaborative tasks,
resource sharing opportunities, discussions on public bulletin boards and learning guides
are all very sound supports which can be provided in the online setting.
• Learning resources: Inquiry-based learning is based on students dealing with content and
information. The use of online settings creates many opportunities for the provision of
the resources students will need to access and will provide scope for learners to source
material of their own as well.
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IMM1122, Publishing on the WWW

• As part of this unit, students are expected to learn
about contemporary multimedia technologies and
in particular Web-based technologies.

IMM1122

" There is a substantial theory component in the
course where students learn about the Web, how
it works, design principles, Web standards, files
and compression, audio and video, and plug-ins.
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• The information is presented in the form of a
textbook, readings and relevant Web links.
Conventional teaching

• The conventional way to treat this form of content
is to provide Web pages for the students to read
and to use an exam to test the scope and extent
of the knowledge and understanding acquired.

The online setting
IMM112214122

• In this online learning setting, students are given
a series of problems to solve on a weekly basis.

Worhshop 1
Group 5

• Instead of attending lectures and hearing the
content delivered, they are required to solve the
problems by reading and exploring.

WeektyProbtem1

Problem 1

Weekly Problem 1

Group 5 Problem 1 Submission

A student at universtly In a muftlmedla course Is 1111n~ing ofbli{Ing a deolce so she can ere ale Web Images at home
Shelsconsider!ngeitherascanneroradlgrtatcameraWhatwoutdyouactvtseherlobuy?
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• Students work in teams to create the solutions.
• The problems are open-ended and students need
to read quite widely. They need to understand
the content and to be able to apply the knowledge
to create a successful solution.
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• The online environment supports the activity by
providing a place for students to submit their
solutions which other students can read.

contnbutingstuden!s:

" The Web also provides access to information
which can be used to solve the problem.

lllpdatej

~Andrea Garvey
liiJocl!eCralg
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Issues with this online activity

Support for knowledge construction

" It is important to choose the problems carefully so
that they encourage the learners to deal with all
the forms of information intended in the course.

•
•

Provides experience with multiple perspectives

• It is difficult to know precisely what students have
learned. The quality of their solution provides
some sense of how well they have understood the
problem but it is impossible to tell what they will
remember,

•

Embeds learning in realistic contexts

•

Encourages ownership and voice in the learning
process

•

Embeds learning in social experience

•

Encourages use of multiple modes of representation

•

Develops self awareness in the knowledge construction
process

• The use of problems makes the teacher think
carefully about the reasons students need to
know the content in the course. The content
becomes a means to an end (solving the
problem) rather than information that has to be
learned.

Figure 5.5 Inquiry-based learning

Provides experience in the knowledge construction
process
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5.6 Role-playing & simulations
Role-playing is a learning activity where students assume characters within a chosen context
and carry out roles in the conduct of a predetermined scenario. Role-playing is often used in
educational contexts as a means to develop the affective components of a curriculum, for
example students' beliefs and attitudes. In many business courses, role-playing is used in
such areas as counselling, negotiation training and learning about ethics (eg. Glass, 1999).
Some instances of role-playing take the form of games and are often referred to as
simulations. In the context of this paper, we are principally concerned with the less
structured forms of role-playing.
Role-playing is an open-ended learning environment and can involve the same high levels of
learner activity and inquiry as other settings described earlier. Role-plays are usually based
around problem settings and in themselves tend to be problem-solving activities. Role-plays
are set within specific contexts and tend to follow a phased approach with learning occurring
across a number of phases. Chesler and Fox (1966) suggest 3 essential stages in the process;
• Preparation. Initially, the context is set, a problem posed and learners given roles. The
learners are then required to undertake research to explore the contexts, to understand
their roles and to decide courses of action they will take;
• Action. In the second phase the learners undertake the role-play and interact in a way
that provides scope for them to act out their roles. The role-play is usually structured in a
fashion where it proceeds to a predetermined point, but where the outcome is quite open
and develops through the role-playing activity;
• Evaluation. After the role-play has been completed, the learners dissociate from their
roles and a reflective component enables the learners to review the role-play in the
context of the problem that has driven it. Learner explore the role-play and reflect and
consider the processes, outcomes and decisions taken.
Characteristics of role-playing as a learning design

Jackson (1998) argues the need for four main principles in a role-playing setting:
• interdependence between skilled individuals working in a community. In role-plays
students work in collaborative teams to develop and carry out their roles;
• a division of responsibility rather than a division of labour. The learners need to each
assume some responsibility for the solution development within the context of an overall
team;
• rotation of roles within a team; and
• freedom of mission. The tasks need to provide enough structure to direct the learning
while leaving sufficient space for learners to demonstrate creativity and ownership in the
problem solving process.
Role-playing in online settings

Role-plays have been used extensively in education in face to face modes, and more recently,
a growing number oftechnology-mediated forms have been reported. A variety of
contemporary technologies can be used to support role-playing in its various forms
including email, Web and real-time synchronous communications through
videoconferencing.
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Alexander & MacKenzie (1998) describe the use of a role-play designed to help students
learn, among other things, about Middle East politics, to develop an understanding of
negotiation and decision making skills and an appreciation of the inherent complexities of
social systems. In this instance, students in small groups, across different universities, are
assigned the roles of key players in Middle East politics. They research and explore their
persona and across a two week period participate in a technology-mediated scenario where
they are required to act out their player in the resolution of an authentic conflict. A live
teleconference completes the activity with all players meeting to discuss outcomes and
decisions taken.
Freeman & Capper (1999) describe a role-play setting for students studying Securities
Markets Regulation. Students were given the role of a major figure involved in the process of
regulating Australian securities markets. Students had to research the role they were to play
and were required to indicate through a Web posting their perceptions of the concerns,
ambitions and strategies of their role. This formed the basis from which they were to
participate in the role simulation. Tl~ey then responded in role over ten days to a series of
events, for example a currency crisis, announced through "press releases" to the group. The
activity used asynchronous communications technologies as a communications channel.
Anonymity was maintained during the process to encourage students to faithfully maintain
their character role.
Planning and designing role-playing activities

Role-playing settings provide learning contexts that bring many senses and emotions into
play. The conduct of the role-play necessitates high levels of preparation which must be
guided and focussed. The conduct of the role-play also must follow established guidelines
and procedures. Classroom-based role-plays do have their own structures whereas online
role-plays can provide many more opportunities and variations for teachers to consider.
Role-playing is a learning design that can really only be used in a number of settings. It
tends to have most application in areas where students need to develop skills and expertise
in dealing with others, for example, in business, in health and medicine and, as the examples
above have shown, in politics and other social sciences.
Potential problems and difficulties with role-plays include:
• the actual performances can raise concerns and anxieties among participants especially
where conflict and argument are involved;
• quality management and coordination processes are needed to manage performances
and to lead them towards the intended endpoints; and
• the impact of the role-play on learning is very much dependent on the authenticity and
fidelity of the performances.
Role-playing activities online

Most teachers who plan to use a role-playing activity in an online setting choose a particular
form of online environment for this purpose. There are a number of tools available to
support online role-playing activities. These tools provide a degree of structure for the
setting and are customised by the teacher for the subject and the learning outcomes. The
tools take the form of templates and shells into which the intending teacher places the
appropriate resources for the learning in the planned setting.
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Fablusi Role·playing simulation generator
www.fablusi.com
• Fablusi is a Web-based environment that is a
generic role-playing simulator. The resource is
built around a pedagogical design which supports
the provision of a scenario for the activity, roles
for the participants, defined interactions among
participants and various information sources to
support the activity.

• Fablusi incorporates tutor guidance to facilitate
the development of a role-play in online settings.
The guidance articulates and describes the
process of identifying the potential activity as a
role-play simulation, articulating the learning
objectives, identifying stakeholders, creating the
scenario, identifying meeting places, designing
learning episodes and identifying the resources.
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Conventional settings

• Teachers have been using role-plays in
classroom settings for some time. The move to
online versions brings many new opportunities.
The online setting
• In FablusiTM, the creator creates an initial
scenario, roles, meeting places in the form of simconference areas and the parameters of the role
interaction and hierarchy of the roles. Multiple
Worlds with the same role-interaction structure
enable the grouping of participants into smaller
parallel groups instead of running a simulation
with many more roles.
• A "simulation moderator" supports the creator in
running the simulation. The simulation moderator
is a tutor or a lecturer who does not have a
playing role in the simulation. However, the
moderator is able to modify the information
presented to the roles, monitor the messages and
jump in to support a particular role.
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• The lecturer or tutor, acting as creator or
moderator, sets up a participant list, groups the
participants into different Worlds and then,
assigns participants different roles (either in small
groups or as individuals). Participants play the
simulation as the assigned roles.
Issues with this online activity

• Role-plays challenge players to demonstrate a
range of negotiation, research, problem solving,
planning, collaboration and other communication
skills. They can be used as the basis of an indepth exploration of a range of topics and issues.
• The learning achieved in role-playing settings
depends very much on the quality of the
environment that has been planned and the
quality of the moderation and facilitation. Most
successful role-plays are those with teachers who
are experienced in the process and with students
who clearly understand the roles, processes and
interactions required.
• Role-plays are very powerful learning settings.
Teachers need to be prepared to see their
students challenged intellectually and emotionally
by the experience.

Figure 5.6 Online role-playing
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Design and Development Strategies
For many years, people have been critical of the development processes often used in
building instructional and educational software systems. In many instances, the
development has resembled that used in cottage industries where a small number of people
take responsibility for all aspects of the process and where the product is destined for smallscale use in limited settings. Bates (1999} uses the term lone ranger to describe much of the
development occurring in educational institutions where many enthusiastic novices work
independently on small scale projects to support their own teaching.
Many barriers exist to hinder the move to online learning. Among these the major
impediments are recognised as stemming from the organisational factors associated with
systemic change. With the increased uptake of online delivery within education, many
writers are now questioning conventional development strategies and exploring more
efficient and more productive ways to design and develop online learning materials.
Strategies and activities that are currently being used in different settings to create more costeffective solutions for online delivery of educational programs include:
• The development of national frameworks to support and develop on-line learning
resources (eg. Anderson & Downes, 2000; ANTA, 2001; Education Network of Australia};
• The development of libraries and databases of online learning resources for sharing and
reuse, for example:
o
o
o

Ariadne: http:/ /ariadne.unil.ch/;
MERLOT: http:/ /taste.merlot.org/;
LRX: http:/ /www.lrx.com.au/; and

o

SoURCE: http:/ /www.source.ac.uk/).

• Consortia among institutions to create larger markets, for example, Universitas 21:
www.universitas.edu.au; and
• The development of specialist organisations that broker instructional materials,
technical delivery support and learner support services for institutions (eg. Farrell, 2000}.
Within and among all these various activities, there is a high degree of activity that extends
across all phases, from design and development of online learning materials through to
implementation and delivery strategies. There is growing recognition that the design and
development strategies of online learning materials have to this point been very insular and
localised and people are beginning to recognise the advantages of more open and outward
looking approaches. In particular, the forms of design and development undertaken are
starting to follow some fundamental patterns and processes that provide scope for reuse and
recycling of the constituent elements. Critical to the success of many of these activities is the
concept of learning objects.
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6.1 Learning objects
With the proliferation of on-line learning courses and materials, the Web is now replete with
vast amounts of duplicated data and information. Early designers of Web-based materials
focused heavily on developing on-line content and the majority of Web courses were based
on delivery of these resources. Current design processes are now looking to maximise the
reuse of learning materials and this has led to a number of reconsiderations in terms of the
design and development of on-line learning settings.
Reusable learning objects are now being seen as the fundamental components and building
blocks of on-line learning courses. A learning object is any entity, be it digital or non-digital
that may be used for education and training. In the context of on-line learning, these objects
take such forms as Web pages, pdf documents, database applications, animations, Java
applets, Powerpoint presentations and Quicktime movies. In the context of the Flexible
Toolboxes, learning objects take a broader context and form and are defined more in terms of
their educational properties, for example as learning elements, modules and assessment
items.

-Input SummaryBe6kSize ___________ 12mm

VMance ------------------- 1.00
ClulchS!ze ___________ 10egg3

-Input SummaryBeak
Size -------------- t 2mm
Veriance ___________ l.OO

Heritability--------------- 0.70
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t~lmd Size------------- O.SI<ln
Precip~ation --------- 20.0 em

~lmdSize
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Precipitatioo __________ 20.0cm

Figure 6.1: A learning object
Most people perceive learning objects as discrete reusable learning resources. This population simulation from
MERLOT is a strong example of this form of learning object (MERLOT).

The concept of online learning courses based around the use of reusable learning objects
selected from large databases and repositories is not new. Even before the advent of the
Web, such visionaries as Ted Nelson (Nelson, 1965) and Roy Stringer (Stringer, 1992) were
describing settings where information and course design was based on the use of reusable
objects taken from interconnected digital libraries. The development of the Web has made
possible such visions and much of the contemporary work in the field of online learning
design and development is based, or influenced, in some way by the concept of such entities.
The entities needed to realise the visions of reusable digital objects are, in essence, digital
forms of conventional libraries. Emerging storage and networking technologies have
contributed significantly in recent years to the development of quite powerful functionalities
for digital and multimedia libraries. The development of standards for the storage,
cataloguing and the classification of digital elements has significantly enhanced the
discovery and delivery capabilities of the digital data within these networked systems.
Within educational contexts, the development of learning objects as an underpinning
characteristic of the design of online learning environments involves two main
considerations in the design process: the design of learning tasks and the selection of
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learning resources. While the concept of learning objects is relatively easily discussed and
described in general terms, it becomes a little more complex in the operational stage. In this
stage, it is essential to discover the precise forms that learning objects can take.
a. Learning designs and learning objects

Contemporary online learning development is moving away from the notion of learning
settings being comprised of pages of electronic text, to more deliberately planned learning
designs, learning tasks and processes structured in deliberate ways. In previous settings,
instructional design had focused on developing pathways for learners through learning
content, whereas in contemporary settings the designs are now focussing on providing
learning activities that bring about planned learning outcomes.
In previous settings, learning content was chosen in the initial design process and the
instructional design concerned itself with creating tasks and challenges that helped learners
to understand the content being presented and to consolidate their knowledge acquisition.
In online settings, these types of activities tended to represent situations where students
learned from the information presented by, and through, the technology.
In contemporary settings, instructional design places far less emphasis on content and
information as knowledge to be learned. It looks to the provision of learning designs that
guide learners through roles and responsibilities that reflect real and relevant applications
and contexts. A principal aim of the instructional design is to create student-centred settings
that support students' development of self-learning, metacognition and collaboration with
others. The content becomes a means to an end rather than an end in itself and learning is
mediated by the technological applications.
Contemporary forms of instructional design can be well supported by the concept of
learning objects. The critical factor required for success is the separation oflearning designs
and learning resource. In conventional settings, learning objects have tended to contain a
blend of information and instruction. Instructional designers have previously been inclined
to create learning materials where the voice of the teacher was carried through the
description of the content. While this created a perfect setting for an instructional text, it
created very limited settings for learning and even more limited settings for reusability and
reuse of the learning materials.
The learning environments that promote the objectives of contemporary teaching are well
supported by online learning settings constructed with learning objects. Some learning
objects can be used as the framework for learning designs while others can be used as the
resources to support learning. The framework for online designs that we have continually
used throughout this book provides a strong basis for online learning designs that recognise
and support learning objects as underpinning elements (Figure 6.2).
There are a number of software tools available today that can be used to develop online
learning environments based on particular learning designs. In this context, a learning
design represents a planned set of learning activities, resources and supports designed to
bring about the development of particular forms of knowledge, skills and understanding. A
role-playing activity is a good example of a learning design. It represents a planned and
coordinated set of tasks within a setting, the process of which will cause conceptual change
among the learners. The levels and forms of conceptual change will depend very much on
the background of the learners, their roles and responsibilities within the activity and the
forms of collaboration, articulation, reflection and self-regulation involved.
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Figure 6.2: A design framework underpinned by learning objects
The three component design framework used in this book supports the use of learning objects in the design of
online learning settings

Learning designs can often be described in decontextualised fashions but are always applied
in a specific context. It is possible, for example, to build a learning object to act as a
framework for the role playing activity described above. The object might take the form of a
Web-based database that a teacher could use to create a setting for a particular subject
context. The information and content required to support the role playing learning activity
could also be learning objects chosen ftom a repository. The overall learning setting for the
whole activity could be delivered to students through a standard courseware delivery
system, such as WebCT or Blackboard. Such a system would also provide various forms of
learner support such as discussion boards, noticeboards and chatrooms supporting the
various forms of learner interaction.
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Figure 6.3: RonPOST: a reusable learning object
This debating tool was designed in a generic form as a learning object. Teachers use a template to describe the
debating activity and the system generates the pages with the required functionality. (ECU)

b. Reusable learning objects

There is much work being done at the moment to organise strategies and systems that will
support and encourage online learning based on the use of learning objects. This work is
currently seeking to overcome a number of challenges including:
• developing definitions for learning objects that adequately describe the full range of
resources and objects that can be used in online learning settings;
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• defining ways to classify and describe learning objects so that they can be discovered in
some automated ways by teachers wishing to use them;
• creating storage facilities and systems to facilitate the discovery and reuse of objects;
• specifying design characteristics for the development of learning objects so that they can
be customised and reused in settings beyond the context for which they were originally
designed; and
• creating systems that will discover available learning objects from repositories using
some form of keyword specification and that will create new resources by combining
existing elements.
c. Developing resources for reuse

The development and design of online learning environments can be strongly enhanced by
the development of resources in ways that are considerate of reuse. Too often developers
create online learning resources for an immediate and localised setting and in doing so fail to
take advantage of the opportunities that are provided when the resources are built with the
possibility for use in other settings. There are a number of ways to support reuse in the
design and development process.
• customisation When materials are designed for immediate use, there is often a tendency for
the developers to unwittingly limit the extent to which they might be customised for reuse.
Customisable resources are characterised by an open organisational structure, generic
descriptions (in place of those that might be local)' and a design that encourages and
supports additions and deletions of information and content to suit local needs.
Customisation is enhanced by the use of style sheets and other forms of embedded
formatting that enable users to make broad changes through relatively simple processes.
• flexible design The flexible design of resources involves strategies which enable them to be
used in a variety of settings both within and beyond the immediate. For example, the
inclusion of an institutional logo, or a specific unit code within resources themselves can
limit their reuse. The development of pages with hard links back to a particular home page
can also be a factor limiting reuse.
• HTML standards The reuse of Web-based resources is enhanced when the resources are
developed using standard versions of HTML and markup languages and the avoidance of
browser specific code and functions. Different browsers support different forms of HTML
and Javascripts. When developing resources for reuse it is important to avoid the use of
non-standard HTML tags and to ensure that any Javascript functionality works across
hardware platforms and Web browsers.
• Plugins Plug-ins enhance the functionality of Web-based online resources. Resources that
require the use of plugins can have enhanced functionality but also reduced reusability.
Some plugins do not work across different browsers and some plugins are platform
dependent. When designing resources with reuse in mind, it is important to minimise the
use of plugins to those that are most common and easily accessible for users with varying
platforms and Web browsers,
• accessibility Accessibility describes design principles that consider the provision of cues
and facilities in Web pages to support learners with special needs. For example, vision
impaired learners often use screen readers to access Web pages. Pages with graphics and
images can impede visually-challenged learners unless attention is paid to the use of ALT
tags in the HTML code and unless links and navigational structures are also appropriately
designed.
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6.2 Accessibility
Accessibility describes the degree to which a Web page and collections of pages into Web
sites take into consideration the needs of users operating in alternative contexts.
Accessibility considers the needs of such users as those with:
• physical disabilities such as vision impairment, hearing impairment;
• alternative learning needs, for example, low literacy levels, English as a second language;
• alternative platforms and delivery systems;
• limited bandwidth and technology; and
• language difficulties.
Accessibility also considers the various conditions under which different people may be
accessing the Web. For example:
• users may be using the Web in situations where they cannot hear any sounds;
• users may not have access to a keyboard or mouse; and
• users may be in a situation where their eyes, ears, or hands are busy or interfered with
(e.g. driving to work, working in a noisy environment).
In consideration of the raft of possible alternative contexts for Web use the W3C Consortium
has developed a series of accessibility guidelines for designer and developers. The
guidelines discuss accessibility issues and provide accessible design solutions. They can be
used to identify the extent to which pages are accessible and describe design strategies that
enhance accessibility. Accessible design choice generally benefits several disability groups at
once and the Web community as a whole. For example, by using style sheets to control font
styles and eliminate the FONT element, HTML authors will have more control over their
pages, make those pages more accessible to people with low vision, and by sharing the style
sheets, will often shorten page download times for all users (W3C Guidelines).
Designing accessible Web pages is not about designing pages with particular appearances
and particular functional forms, but more about ensuring that the underpinning HTML
source is able to be interpreted efficiently and accurately by such devices as screen readers
and various browsers ..
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Figure 6.4 Accessible Web pages
Accessibility for Web pages is not about creative and innovative design but more about adherence to principles
and standards relating to the underpinning HTML source (ANTA).

Figure 6.4 shows a very attractive and appealing Web page which to all intents and purposes
appears to have considered all aspects of accessibility in terms of font size, layout and
general appearance on the screen. In usability tests, the page in Figure 6.4 scores very well
but in accessibility tests, it has some problems. The problems stem from relatively minor

Teaching and Learning Online 103

deviations from standards which are now becoming quite important. For example, it
requires a mouse to be used, its navigation is based on a large graphic rather than text links
and it contains some Javascripts that are essential to its use. All these features are considered
weaknesses from an accessibility viewpoint.

a. Creating accessible content
Thinking about images in Web pages provides a useful context for considering accessibility.
Some users may not be able to see images due to a vision impairment, others may use textbased browsers that do not display images, while others may have turned off support for
images to increase download times. The guidelines do not suggest avoiding images as a way
to improve accessibility. Instead, they encourage the provision of a text equivalent of the
image to make it accessible.
Text content can be presented to the user in a number of forms, for example, as synthesized
speech, Braille, and visually-displayed text. Each of these formats uses a different sense. One
uses sound for synthesized speech, touch for Braille, and vision for visually-displayed text.
All make information accessible to groups representing a variety of sensory and other
disabilities. In order to be useful, the text must convey the same function or purpose as the
image. The W3C Guidelines explain the use of text equivalents in the following fashion:
For example, consider a text equivalent for a photographic image of the Earth as seen
from outer space. If the purpose of the image is mostly that of decoration, then the text
"Photograph of the Earth as seen from outer space" might fulfill the necessary function. If
the purpose of the photograph is to illustrate specific information about world
geography, then the text equivalent should convey that information. If the photograph
has been designed to tell the user to select the image (e.g., by clicking on it) for
information about the earth, equivalent text would be "Information about the Earth".
Thus, if the text conveys the same function or purpose for the user with a disability as the
image does for other users, then it can be considered a text equivalent.

b. Priority levels of accessibility
The W3C guidelines describe three Priority Levels (checkpoints) as possible stages in
accessible design and development processes. The W3C describes the Priority Levels as
follows:
• Priority 1: A Web content developer must satisfy this checkpoint. Otherwise, one or more
groups will find it impossible to access information in the document. Satisfying this
checkpoint is a basic requirement for some groups to be able to use Web documents.
• Priority 2: A Web content developer should satisfy this checkpoint. Otherwise, one or
more groups will find it difficult to access information in the document. Satisfying this
checkpoint will remove significant barriers to accessing Web documents.
• Priority 3: A Web content developer may address this checkpoint. Otherwise, one or more
groups will find it somewhat difficult to access information in the document. Satisfying
this checkpoint will improve access to Web documents.
Conformance with the W3C Priority Levels is marked by a Conformance Level rating.
• Conformance Level A: all Priority 1 checkpoints are satisfied (Table 6.2);
• Conformance Level AA: all Priority 1 and 2 checkpoints are satisfied (Table 6.3); and
• Conformance Level AAA: all Priority 1, 2, and 3 checkpoints are satisfied (Table 6.4);
Until recently, very few pages tended to conform to any accessibility standard. However,
recent court cases brought against corporations and companies with inaccessible Web pages
have seen penalties and fines being applied against groups whose pages deny access to
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particular groups. Accessibility is now an important issue in Web page design and most
developers are now aware of the standards and actively seek to apply them.
Table 6.2 Priority 1 checkpoints
general

• Provide a text equivalent for every non-text element (e.g., via "alt", "longdesc", or in
element content). This includes: images, graphical representations of text (including
symbols), image map regions, animations (e.g., animated GIFs), applets and
programmatic objects, ascii art, frames, scripts, images used as list bullets,
spacers, graphical buttons, sounds (played with or without user interaction), standalone audio files, audio tracks of video, and video.
• Ensure that all information conveyed with color is also available without color, for
example from context or markup.
• Clearly identify changes in the natural language of a document's text and any text
equivalents (e.g., captions).
• Organize documents so they may be read without style sheets. For example, when
an HTML document is rendered without associated style sheets, it must still be
possible to read the document.
• Ensure that equivalents for dynamic content are updated when the dynamic content
changes.
• Until user agents allow users to control flickering, avoid causing the screen to
flicker.
• Use the clearest and simplest language appropriate for a site's content.

images and image
maps

• Provide redundant text links for each active region of a server-side image map.
• Provide client-side image maps instead of server-side image maps except where
the regions can~ot be defined with an available geometric shape.

tables

• For data tables, identify row and column headers.
• For data tables that have two or more logical levels of row or column headers, use
markup to associate data cells and header cells.

frames

• Title each frame to facilitate frame identification and navigation.

applets and scripts

• Ensure that pages are usable when scripts, applets, or other programmatic objects
are turned off or not supported. If this is not possible, provide equivalent information
on an alternative accessible page.

multimedia

• Until user agents can automatically read aloud the text equivalent of a visual track,
provide an auditory description of the important information of the visual track of a
multimedia presentation.
• For any time-based multimedia presentation (e.g., a movie or animation),
synchronize equivalent alternatives (e.g., captions or auditory descriptions of the
visual track) with the presentation.

if all else fails

• If, after best efforts, you cannot create an accessible page, provide a link to an
alternative page that uses W3C technologies, is accessible, has equivalent
information (or functionality), and is updated as often as the inaccessible (original)
page.

The Priority 2 checkpoints tend to be those that describe standards for the page layout and
appearance. The Priority 2 standards also describe strategies for making enhanced HTML
features such as tables, forms, frames and applets accessible across forms of use and display.
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Table 6.3 Priority 2 checkpoints
general

tables

• Ensure that foreground and background color combinations provide sufficient
contrast when viewed by someone having color deficits or when viewed on a black
and white screen. [Priority 2 for images, Priority 3 for text].
• When an appropriate markup language exists, use markup rather than images to
convey information.
• Create documents that validate to published formal grammars.
• Use style sheets to control layout and presentation.
• Use relative rather than absolute units in markup language attribute values and
style sheet property values.
• Use header elements to convey document structure and use them according to
specification.
• Mark up lists and list items properly.
• Mark up quotations. Do not use quotation markup for formatting effects such as
indentation.
• Ensure that dynamic content is accessible or provide an alternative presentation or
page.
• Until user agents allow users to control blinking, avoid causing content to blink (i.e.,
change presentation at a regular rate, such as turning on and off).
• Until user agents provide the ability to stop the refresh, do not create periodically
auto-refreshing pages.
• Until user agents provide the ability to stop auto-redirect, do not use markup to
redirect pages automatically. Instead, configure the server to perform redirects.
• Until user agents allow users to tum off spawned windows, do not cause pop-ups
or other windows to appear and do not change the current window without
informing the user.
• Use W3C technologies when they are available and appropriate for a task and use
the latest versions when supported.
• Avoid deprecated features ofW3C technologies.
• Divide large blocks of information into more manageable groups where natural and
appropriate.
• Clearly identify the target of each link.
• Provide meta data to add semantic information to pages and sites.
• Provide information about the general layout of a site (eg. a site map or table of
contents).
• Use navigation mechanisms in a consistent manner.
• Do not use tables for layout unless the table makes sense when linearized.
Otherwise, if the table does not make sense, provide an alternative equivalent
(which may be a linearized version).
• If a table is used for layout, do not use any structural markup for the purpose of
visual formatting.

frames

• Describe the purpose of frames and how frames relate to each other if it is not
obvious by frame titles alone.

forms

• Until user agents support explicit associations between labels and form controls, for
all form controls with implicitly associated labels, ensure that the label is properly
positioned.
• Associate labels explicitly with their controls.

applets and scripts

• For scripts and applets, ensure that event handlers are input device-independent.
• Until user agents allow users to freeze moving content, avoid movement in pages.
• Make programmatic elements such as scripts and applets directly accessible or
compatible with assistive technologies [Priority 1 if functionality is important and not
presented elsewhere, otherwise Priority 2.]
• Ensure that any element that has its own interface can be operated in a deviceindependent manner.
• For scripts, specify logical event handlers rather than device-dependent event
handlers.

In large sites, very few tend to be able to comply fully with all priorities listed in Level 3.
These standards describe how text should be written, strategies for dealing with languages
other than English, full support for the functionality of screen readers for blind users, search
functions and several other advanced forms of accessibility.
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The Priority 3 standards describe strategies for making enhanced HTML features such as
t?-bles, forms, frames and applets accessible across a variety of forms of use and display.
Table 6.4: Priority 3 checkpoints
General

• Specify the expansion of each abbreviation or acronym in a document where it first
occurs.
• Identify the primary natural language of a document.
• Create a logical tab order through links, form controls, and objects.
• Provide keyboard shortcuts to important links (including those in client-side image
maps), form controls, and groups of form controls.
• Until user agents (including assistive technologies) render adjacent links distinctly,
include non-link, printable characters (surrounded by spaces) between adjacent
links.
• Provide information so that users may receive documents according to their
preferences (e.g., language, content type, etc.)
• Provide navigation bars to highlight and give access to the navigation mechanism.
• Group related links, identify the group (for user agents), and, until user agents do
so, provide a way to bypass the group.
• If search functions are provided, enable different types of searches for different skill
levels and preferences.
• Place distinguishing information at the beginning of headings, paragraphs, lists, etc.
• Provide information about document collections (ie. documents comprising multiple
pages).
• Provide a means to skip over multi-line ASCII art.
• Supplement text with graphic or auditory presentations where they will facilitate
comprehension ofthe page.
• Create a style of presentation that is consistent across pages.

images and image
maps

• Until user agents render text equivalents for client-side image map links, provide
redundant text links for each active region of a client-side image map.

tables

• Provide summaries for tables.
• Provide abbreviations for header labels.
• Until user agents (including assistive technologies) render side-by-side text
correctly, provide a linear text alternative (on the current page or some other) for all
tables that lay out text in parallel, word-wrapped columns.

forms

• User agents handle empty controls correctly, include default, place-holding
characters in edit boxes and text areas.

Section 508
In the USA accessibility guidelines and standards for Web pages and standards for electronic
and information technology is covered by section 508 of the Rehabilitation Act Amendments
of 1998. Section 508 requires that:
when Federal agencies develop, procure, maintain, or use electronic and information
technology, they shall ensure that the electronic and information technology allows
Federal employees with disabilities to have access to and use of information and data that
is comparable to the access to and use of information and data by Federal employees who
are not individuals with disabilities, unless an undue burden would be imposed on the
agency. Section 508 also requires that individuals with disabilities, who are members of
the public seeking information or services from a Federal agency, have access to and use
of information and data that is comparable to that provided to the public who are not
individuals with disabilities, unless an undue burden would be imposed on the agency.
[http:/ /www.access-board.gov I sec508/508standards.htm]
Given the growing use of electronic and information technologies and the awareness of the
needs for accessibility across all groups, it is highly likely that similar standards will soon be
mandated locally for similar forms of publication and information delivery.

Teaching and Learning Online

107

6.3 Metadata
As more and more educational material is being developed and delivered electronically
through such technologies as the Web, it is becoming more and more difficult to locate and
find these resources. As the library of resources is growing so too is the need for designers
and developers to identify the resources that they are building in ways which can help
others to access and find them. The use of metadata tags both within and external resources
is the principal strategy that can be used for this purpose.
Metatdata describes systems of descriptors that can be used to identify Web-based resources.
The use of standard identifying information for online learning resources offers many
opportunities and advantages to all stakeholders. There are several organizations working to
define metadata standards. These include:
• DCMI (Dublin Core Metadata Initiative),
• IEEE LOM (Institute of Electrical and Electronics Engineers' Learning Objects and
Metadata),
• IMS (Global Learning Consortium); and
• SCORM (Shareable Courseware Object Reference Model); and
• EdNA (Education Network Australia).
The Dublin Core Metadata is perhaps the most commonly used standard. It comprises 15
elements and is relatively easy to apply (see Table 6.2). The IEEE LOM was created in
consultation with IMS and the IMS metadata standard builds onto the IEEE LOM. EdNA
(Education Network Australia) has developed a metadata standard based on the DCMI
Scheme to enable metadata to be applied to learning resources for schools. SCORM
combines standards from IEEE and IMS to provide complex metadata with a large number
of identifying elements. SCORM is an extension of Dublin Core work and is quite complex
to create but very powerful when searched. Like others, it has been developed in
conjunction with notions and definitions of learning objects.
Metadata can provide quite powerful functionality for documents. Current schemes such as
SCORM and EdNA make it possible to index the resources in ways that enable search
engines to retrieve more than just individual resources, but also to discover and to assemble
different objects together to create a new document containing exactly what was being
sought.
<HTI1L>
<HEAD>
<T!TLE>Dubl in Cor-e Hetadata Template</r!TLE>
<META NAHE="DC.Oate.X-11etadatolostModi fied" CotlTENT="(SCHEME=IS08601} 1997-12-01">
<L! NK REL=SCHEMA .de HREF="http: I /purl.org/metadata/dub L i n_core.-elen.ents•date" >

<ttETA tiAME="OC.Title" CONTEHT="Oublin Core tletadata Template (Nordic Hetadota Projeci
<LINK REL=SCHENA.dc HREF="http://purl.org/metadata/dubl in_core.-elements•ti tle">
<META NAME"'"DC.Creator.PersonalNome" CONTEHT="Koch, Traugott">
<L I tiK REL=SCHEMA .de HREF="http: I /purL .org/metodota/dub l i n.-e:ore_elements•creator" >
<HETA NAME=" DC .Cr-eator .Personall~ame.Addressn CONTENT="Traugott.Koch@ub2. Lu .se")
<LIHK REL=SCHEMA.dc HREF=uhttp://purl.org/metodato/dubl in_core....elements'*creotor">

<META HAME="DC.Cr-eotor.Personalliame.2" COHTEHT="Borell, Mattiasu)
<L IHK REL=SCHEMA .de HREF="http ://pw' l .org/metadato/dubl i n.....core.....elements'*creator")
<META NAME="OC.Creotor.Pe:rsonaltlame.Address .2" CONTEHT="Matti as .BoreL Le Lub. Lu .se~ >
<LJIIK REL=SCHENA.dc HREF="http://purl.org/metadoto/dubl in....core.....e.lementstt-creator">
<t!ETA NAME="OC.Subj ect" CONTENT="Metadata creot ion")
<LIHK REL=SCHENA.dc HREF=uhttp://purt .org/metodota/dubl in....core.....e.lementstl-subject")

<META NAME="OC.Subject" CONTENT="Dubl in Core">
<LIHK REL=SCHEMA.dc I-IREF="http://purl.org/metodata/dubl in_core.....e.lementsltsubject">

<META NAME="OC.Subiect" CONTENT="Nordic Netadata ProJect">

!lilt

0
;:;:'"

~~

~::;

0

Figure 6.5 Dublin Core Metadata
A Web page showing the Dublin Core metadata descriptors in the HTML source code
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Table 6.5 Dublin Core Metadata

1. Title

The name given to the resource, usually by the Creator or Publisher.

2. Author or Creator

The person or organization primarily responsible for creating the intellectual
content of the resource. For example, authors in the case of written
documents, artists, photographers, or illustrators in the case of visual
resources.

3. Subject and Keywords The topic ofthe resource. Typically, subject will be expressed as keywords or
phrases that describe the subject or content of the resource. The use of
controlled vocabularies and formal classification schemas is encouraged.
4. Description

A textual description of the content of the resource, including abstracts in the
case of document-like objects or content descriptions in the case of visual
resources.

5. Publisher

The entity responsible for making the resource available in its present form,
such as a publishing house, a university department, or a corporate entity.

6. Other Contributor

A person or organization not specified in a Creator element who has made
significant intellectual contributions to the resource but whose contribution is
secondary to any person or organization specified in a Creator element (for
example, editor, transcriber, and illustrator).

7. Date

A date associated with the creation or availability of the resource.
Recommended best practice is defined in a profile of ISO 8601
(http://www.w3.org/TR!NOTE-datetime) that includes (among others) dates of
the forms YYYY and YYYY-MM-DD. In this scheme, the date 1994-11-05
corresponds to November 5, 1994.

8. Resource Type

The category of the resource, such as home page, novel, poem, working
paper, technical report, essay, dictionary. For the sake of interoperability,
Type should be selected from an enumerated list that is under development in
the workshop series.

9. Format

The data format and, optionally, dimensions (e.g., size, duration) of the
resource. The format is used to identify the software and possibly hardware
that might be needed to display or operate the resource. For the sake of
interoperability, the format should be selected from an enumerated list that is
currently under development in the workshop series.

10.Resource Identifier

A string or number used to uniquely identify the resource. Examples for
networked resources include URLs and URNs (when implemented). Other
globally-unique identifiers, such as International Standard Book Numbers
(ISBN) or other formal names would also be candidates for this element.

11.Source

Information about a second resource from which the present resource is
derived. While it is generally recommended that elements contain information
about the present resource only, this element may contain metadata for the
second resource when it is considered important for discovery of the present
resource.

12.Language

The language of the intellectual content of the resource. Recommended best
practice is defined in RFC 1766

13.Relation

An identifier of a second resource and its relationship to the present resource.
This element is used to express linkages among related resources. For the
sake of interoperability, relationships should be selected from an enumerated
list that is currently under development in the workshop series.

14.Coverage

The spatial and/or temporal characteristics of the intellectual content of the
resource. Spatial coverage refers to a physical region (e.g., celestial sector)
using place names or coordinates (e.g., longitude and latitude). Temporal
coverage refers to what the resource is about rather than when it was created
or made available (the latter belonging in the Date element). Temporal
coverage is typically specified using named time periods (e.g., Neolithic) or
the same date/time format ( http://www.w3.org/TR!NOTE-datetime) as
recommended for the Date element.

15.Rights Management

A rights management statement, an identifier that links to a rights
management statement, or an identifier that links to a service providing
information about rights management for the resource.

http ://info. internet. isi .edu/in-notes/rfc/files/rfc1766. txt

Teaching and Learning Online 109

Inserting Metadata

Developers of educational materials need to use some form of metadata system to enable the
resources to be used efficiently within their delivery systems. The application of metadata is
very much the indexing done to books in the library. Its purpose is to describe the resources
so that others who may wish to use the resources can find them on the Web servers where
they reside. Search engines place a high level of relevance of the content of the metadata
fields when searching and indexing Web sites.
Most Web pages in a site will have a similar set of metadata descriptors. There are a number
of Web tools that can create almost complete metadata descriptions for Web pages. They do
so by taking the salient information from the Web page headings, titles and comment lines.
Figure 6.6 shows DCDot, a Web tool that accepts an URL and automatically creates Dublin
Core metadata descriptors from the HTML source.
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Dublin Core metadata editor
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If necessary, edit the values in the boxes below, and [ re~submit}
Convert metadata to other formats

I

Title

I

Displayfonnat~
~

Metadata language[

relcome to ECU

UeatOI' (author)

Figure 6.6: DCDot
A Web tool for creating DC metadata descriptors (http:/ /www.ukoln.ac.uk/metadata/ dcdot/)

The few metadata fields that vary between pages are those that describe the actual content of
the page and the various related pages. In instances where people want some help with
these fields, there are a variety of tools and templates that can be used for this purpose (eg.
Figure 6.7)
Dublin Core Metadata Template
This service is provided by the "Nordic Metad~t3 Project~ in order to assure good support for
the creiltion o! Dublin Core metadata to the Nordic 'Net-publisher'' community.
fTinEoftheresourcetobedescribed

2 CREATOR {Name of the person or organintion primarily responsible for creating the intellectual content)

I

l Corporate name
Creator's (Email) address

*I

3 SUBJECT: Keywords (Your O'Nn l<.eywords describing the topic of the resource, one per box)

3 SUBJECT: Co11troUed 'ocabularv (Key.,vords from established schemes, one per box)

Figure 6.7: Metadata template
A Web tool for creating DC meta data descriptors where the user enters the keywords and descriptions
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6.4 Organisation strategies for online learning sites
One of the important decisions which must be taken at some stage in the design of an online
learning setting is the way in which the site will be organised and presented to the learner.
Remembering that learning environments can be quite complex domains with hundreds of
resources and high levels of functionality, there are many ways that this design can
progress.
Many institutions have taken to the use of courseware management systems, for example
WebCT and Blackboard, as the delivery strategy for their online courses and units and in
such instances, scant thought is usually given to this element of the setting. Most
courseware delivery systems come with predetermined interfaces and organisational
structures around which the units and courses must be designed. The interfaces for such
courses tend to follow quite consistent patterns as shown in Figure 6.8. The interfaces
provide ready access to the various elements within the site such as the content,
communication facilities, resources and help.

Welcome to ••.

Communicate
in the Retail
Workplace

Facilitator'S" News

tJ

~

In;~~~~on ~

Figure 6.8: Courseware delivery system interface
Courseware delivery systems such as WebCT and Blackboard provide interface templates around which the
course design is based ANTA).

For courses designed to run on non-standard systems, the forms of interface still tend to be
based around an organisational strategy aligned to the various forms of the resources, for
example, notes, schedules, assignments, discussion facilities etc. as shown in Figure 6.9.

Call for Expressions of Interest UNIT REDEVELOPMENT OPPORTUNITY
Tile Teaching and Leam!ng Centre<tl the Fran.l;&o•,m /ns!JMe is c8!1mg for Ell{ness!ons ortn.'Brest(EO!)
from staff who are interested m devefor;ing an Oil line umt In IM!r wbject areas TOO call is for daff
memberr; mleresled m developing on/me le;;unlnr; environments rorexistmg courws. The fnst!Me Intends
lo fund the development ot at least 6 full onlme courses across all r:hlpartm<Jnts w1111 grants of up to $20.000
for each project The ln~tilute "';// u~:,e the e>prewons oflntwest as a meam to compere ana r;:mk
wbrmss10ns fotlhe purpoce ormvitmg fUll proposals TOO EO! reqmres staff to nomm!ile an eYidmg um/
(of about 100 htfi) wtlose rmi?ve/opment man on/me mode ....-oold be beoofic~al lo the lnsblule

• Slalf should form small cross-campus teams from within thetr Departments and plan an EOI for a

unltvihlth theyWlluld ld-:e to develop for online de!i•ery. The EOI needs to describe the follovilng
aspectsandshouldnote~ceedatotalof2500words

• theunrttoberedeveloped,ilsrurrenlformandll1eopportunltJesforflexJbledelr;eryprm>idedhythe

cholceofthisunll;
• ha\lt' the redevelopmer.~ amt the opportunrtles 11131 den\11! form it, 11t11! support the ml'..'rests of the
lnstrtute (eg The lnstrtute's Teach1ng and Leammg 5traleglc Plan);

• The learning ctesl_gn (eg. problem-basect, case-based, Inquiry) onwhlchlhe redevelopment will be
basedanctadescrJptmnortheenhancedlearntngoulcomesth3I5UchacourseWJllretum.Thevalue

Figure 6.9: A link based interface
Access to the resources contained within this site is achieved through the use of links accessed through the menu in
the left hand frame of the screen. The resources tend to be organised around their functional uses (ECU).
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Many educational sites today are organised around interfaces based on metaphors. A
metaphor is a design strategy that uses a known environment, usually in a graphical fashion,
to provide an organising framework for the resources and functions contained within a
system. The office metaphor used in both the Macintosh and Windows system is an example
of a metaphor used to provide an interface with a computer system. The purpose of a
metaphorical interface is to simplify the human-computer interaction through the use of a
strategy with which users are familiar.
Metaphorical interfaces can provide very useful strategies for organising learning settings
that are based on contemporary learning designs and built around authentic contexts and
tasks. If the metaphor is chosen well, it can be used to:
• simulate the workplace setting for which the learner is being prepared and support
transfer of what is learned;
• provide a sound conceptual model for the learner of the organization of the learning
setting; and
• create a novel and appealing setting for the learning to take place.

Figure 6.10; An interface based on a metaphor
Access to the resources in this site is facilitated by the objects in the virtual classroom setting (ECU).

While metaphoric interfaces can provide a number of opportunities and advantages as
organising schema, they do present some traps for the unwary designer and the unwary
student.
• often na"ive users will not understand the metaphor and this can impeded rather than
enhance access to the various resources;
• if the metaphor does not fit the setting well, it can conceal rather than reveal the resources
within;
• it can be difficult to find a metaphor which provides sufficient elements and situations for
the resources; and
• the overuse of metaphors can limit their appeal and thus provide an unnecessary and
unwanted overhead in the design process.
When metaphors are chosen as a means to represent the elements and resources within a
learning setting, it is important to ensure that alternative descriptors and links are also made
available. Accessibility standards insist that if you use a metaphoric or graphic interface that
there are text equivalents for those users whose systems cannot display a graphic interface
and for those who cannot read and manipulate the interactive elements they contain.

r
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6.5 Evaluating online learning settings
There is a plethora of literature that describes the attributes of effective learning settings and
in particular, the effectiveness of online settings. Online learning evaluation instruments
have been developed to serve a variety of functions. For example:
• to explore the potential effectiveness of online courses;
• to compare online courses;
• as a formative tool to guide and inform the development of online learning materials; and
• for summative purposes associated with establishing the quality of existing materials.

I i

Attributes of effective online settings

Different writers argue that effective online learning materials must display a number of
critical elements. For example, Vaile (1999) argues that there are 10 factors that need to form
the basis of an evaluation of the effectiveness of an online learning setting:
• learning design: the pedagogy (including creative thinking, learning modalities and
styles, and the particular learning approaches);
• curriculum and standards alignment: the extent to which curriculum and standards
match and learning objectives;
• educational content the quality of the content or subject matter, organization of content,
bias, sensitive content, and scope;
• authorship and authority: the credibility and credentials of the learning setting creators;
• learner support resources: the prevalence of acceptable use policies, documentation of
the ole procedures and other support for learners;
• teacher support resources: the extent of the planning and support for teacher use;
• site design: the quality of the interface, graphics, and multimedia design;
• site navigation: the extent and scope of site maps, visual locators, links, and navigational
buttons;
• site performance: reliability and stability, the ease of access, download times, and mirror
sites; and
• technical features: the ease of use, user support, contacting the site manager, and domain
names.
Alley (2000), likewise, argues the existence of 10 critical elements in effective online learning,
but argues these more in terms of pedagogy than site design:
• knowledge is constructed;
• learning is more effective if a student can take responsibility for her own learning;
• student motivation is a strong determinant of the outcomes and success of learning;
• higher order learning requires reflection;
•
•
•
•

learning is unique to the individual;
learning is experiential;
learning is both social and private;
inexorable epistemological presumptions can misdirect higher order learning;

• learning is spiral; and
• learning is 'messy'.

I
I
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A framework for evaluating online learning settings

In the various sections of this book describing the design of effective technology-based
learning environments, we have used a framework which identifies and distinguishes
between three critical elements of the learning setting, the learning tasks, the learning
resources and the learning supports. When these elements are used in a context of judging
the quality of a setting, they provide a means to contextualise and identify the importance of
the specific roles for learners, the teacher and the technology in the learning environment.
The following framework has been developed from these elements and used at Edith Cowan
University to provide a means for consistent assessment and evaluation of on-line learning
materials. It has been designed in the form of a checklist containing what are considered to
be the critical elements of effective learning environments. The framework is intended to
provide users with the capacity to investigate the potential effectiveness of on-line units
through a determination of the scope and extent of these critical elements.
The checklist is based around the determination of critical elements within three main areas
which describe the complete on-line setting:
• pedagogies; the learning activities which underpin the unit;
• resources, the content and information which are provided for the learners; and
• delivery strategies, issues associated with the ways in which the course is delivered to the
learners.
Pedagogies

A quality online unit operationalises contemporary theory and research into how people
learn. The characteristics identified through this research need to be evident on the screen in
the online learning environment or its suggested implementation. A quality online unit
presents one or more learning contexts that reflect the ultimate use of the unit curriculum.
The interface reflects real-life contexts, and authentic settings are used wherever possible
rather than more academic, decontextualised text-based approaches. Quality online units are
activity-based rather than content-based, and the activities are complex, sustained and reflect
real-life tasks. Students have the opportunity to work collaboratively on products rather than
exclusively on an individual basis.
In a quality online unit, the teacher's role becomes one of coach rather than instructor. The
teacher facilitates at the metacognitive level, rather than providing solutions to students'
problems. Unit activities and assessment are integrated, that is, students are assessed on unit
activities rather than by separate assignments and examinations, and they have the
opportunity to present polished products produced collaboratively. Table 6.6 presents a
checklist of items that can be used to assess quality of pedagogy in online units.
Table 6.6: The pedagogies used in quality learning materials
Description
authentic tasks

opportunities for
collaboration

The learning activities involve
tasks that reflect the way in
which the knowledge will be used
in real life settings
Students collaborate to create
products that could not be
produced individually

Examples

Problem-based learning activities using real-life
contexts
Learning tasks based in workplace settings

•

Tasks are complex and sustained
Tasks are set that require students to collaborate
meaningfully
Peer-evaluation, industry mentors
Buddy systems employed to connect learners
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learner-centred
environments

Teacher's role is one of coach and facilitator

There is a focus on student
learning rather than teaching

Inquiry and problem-based learning tasks
•

engaging

Activities support and develop students'
metacognitive skills
Interesting, complex problems and activities rather
than decontextualised theory

Learning environments and tasks
challenge and motivate learners

Activities arouse students' curiosity and interests
Activities and assessments linked to learners' own
experiences
meaningful
assessments

Authentic and integrated
assessment is used to evaluate
students' achievement

•

Assessment is integrated with activities rather than
separate from them
Opportunity to present polished products rather than
simple drafts
Opportunities exist for students and their teachers to
provide support on academic endeavour

Resources

Resources in a quality online unit should be accessible as needed by the students in a nonlinear format. They should reflect the currency of the subject matter and be regularly
updated if appropriate, albeit seminal and important older works should be encouraged.
Copyright is always observed.
In a quality online unit, the resources reflect a rich variety of perspectives to give students
the opportunity to judge the merit of different positions, rather than be given a single (the
teacher's) viewpoint. Such resources enable learners to access a range of expert opinion from
the original source, if possible, rather than through secondary sources. Materials reflect the
interests of sometimes marginalised groups, and they demonstrate social, cultural and
gender inclusivity. Technology and media are used appropriately according to strengths and
affordances, rather than for the sake of technology itself. Table 6. 7 presents a checklist of
items that can be used to assess quality of resources in online units.
Table 6. 7: The resources in quality learning materials
Description
accessibility

currency

Examples

Resources are organised in ways
that make them easily accessed
and located.

Resources are separate from learning tasks

The age of resources are
appropriate to the subject
matter

Resources should where possible be current and based
on regular literature reviews by lecturer

Intuitive and clear organisational strategies
Resources are accessible in a non-linear format

Seminal works should not, however, be removed on
the basis of age
Use of primary resources is made wherever possible

richness

Resources reflect a rich variety of
perspectives

Resources should represent a variety of views
(including conflicting views) to allow students the
opportunity to assess the merit of arguments
Resources provide for a range of perspectives
Media are used to enrich data sources

purposeful use of
the media

Media is suitable for the purpose
intended

A variety of media is used where appropriate
Book on screen approach should be avoided
Equally, elaborate multimedia should be avoided when
a simple diagram would be suitable

inclusivity

Materials demonstrate social,
cultural, and gender inclusively

Resources include a variety of cultural perspectives
where possible
Resources avoid gender and culturally exclusive terms
Separation of local and generic content to facilitate
customisation and adaptation
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Delivery strategies

Quality online units are accessible to people with special needs, such as people with physical
disabilities or geographically isolated students. In a quality online unit, the technology is
ideally transparent to students. They are able to count on reliability of the technology with
robust systems. Students have ready access to the site, and are able to navigate and
download materials within a reasonable period of time. The site is not confusing nor
cluttered, and there are clear directions where appropriate. Unit materials are contextualised,
well presented, appealing and easy to navigate.
A quality online unit ensures that appropriate communication channels are available to
students, and they should be able to use a variety of technologies to communicate and
collaborate with each other and their teachers. Table 6.8 presents a checklist of items that can
be used to assess quality of delivery in online units.
Table 6.8: The delivery strategies in quality learning materials
Description
reliable and
robust interface

The materials are accurate and
error free in their operation

Examples

Site is accessed reliably
Navigation and orientation is seamless
Many forms of on-line support for learners

clear goals,
directions and
learning plans

Unit information and expectation
of student roles are clear

Students can find information on the website about
the unit and its requirements
Unit structure makes explicit relationships between
learning outcomes, resources, activities and
assessments
Instructions clearly placed and always available

communication

appropriate
bandwidth
demands

Information and communication channels are open and
inviting for students

The unit provides opportunities
and encourages dialogue
between students and between
teachers and students

Students are encouraged to communicate with the
teacher and other class members

The materials are accessible
without lengthy delays

Graphics and other elements checked for download
times.
Delivery formats employ strategies to optimise
download times

equity and
accessibility

Unit materials and activities are
accessible and available to all
students

Websites are accessible to disabled students
Course requirements and resourcing made explicit to
students ahead of the course
Students are not hampered by firewalls or
geographically sensitive restrictions

appropriate
corporate style

Units adopt a corporate style for
websites to ensure a benchmark
quality of presentation

Layout and presentation should incorporate common
elements on the unit homepage reflecting a corporate
style
(The corporate style should enhance rather than
dictate a pedagogical approach)
Fonts, resolution etc should conform to the corporate
style where possible, but alternatives should be
possible when needed
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